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THE CONVAIA JEéET 88B8O WILL OFFER YOU COMPLETE LUXURY 
r , > . | ’ 
Iwo on the Aisle! 


Luxurious in every detail, the Convair Jet 880 will offer travelers 
in the new jet age first-class two-abreast seating throughout! In 
addition to unmatched luxury, the 880, with a cruising speed of 615 


miles per hour, will be the world’s fastest jet passenger plane! 


CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 





SYMBOL OF SUPERIORITY 


Driver allows 360° of 
working surface 
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torque values even May be at 
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Full bearing is devel 
oped by the driver 
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driveris used atangle 


(right) 


HI-TORQUE FASTENERS 


The key to Hi-Torque superiority is in the distinctive shape of the recess, It has an arcuate 
sides. This shape insures full bear- 





base; diverges outwardly from center; is undercut at 
ing thrust; locks driver in recess; gives greater torque values than heretofore possible 


Available in all metals including: alloy steels, 431 stainles teel, 17-4 PH, and PH,AM 
t 1000. Thermold J. and Hayne 


A-286, Inconel X, Greek Ascalloy, 4-4 and 6-4 titanium, Vascoje 


. , STANDARD PRESSED STEEL CO 
8 4-tear VOD STAN 


RIVET TOOL COMPANY MANUFACTURING COMPANY 


@ division of PHEOLL MANUFACTURING COMPANY 
2000 WEST 24770 STREET - TORRANCE - CALIFORWIA 8463 Higuera St., Culver City, Calif. JENKINTOWN PENNSYLVANIA 











THIN-WALL magnesium casting for the Regulus missile fin 


produced by Dow 


QUALITY MAGNESIUM CASTINGS 


for aircraft and missiles 


Sand, Permanent Mold, Plaster Castings 


YOU NAME THE CASTING. Dow can supply you with 
ordinary and extraordinary shapes or sizes. Specialized 
techniques rigidly maintain your standards and specifica 
tions. Heavy-wall or thin-wall, room or elevated temper- 
ature use, the best—and surest—answer to your problems 1s 
Dow magnesium castings! Contact your nearest Dow sales 
office for additional information. THE DOW CHEMICAL COM- 
PANY, Foundry Sales, Bay City, Michigan. 


YOU CAN DEPEND ON 
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Yne in a series about users of Phillips 66 Aviation Products 
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Partners in growth —Frontier Airlines 


and the bustling, dynamic West. Frontier links 
40 cities, from Montana and North Dakota to 
New Mexico and Arizona, helping to shrink 


with the vast distances of the region with fast, de- 
pendable air transportation. Connecting with 


all transcontinental air lines, Frontier is a major 
factor in the growth of business and pleasure 
travel throughout the West. 
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see weiice 
Frontier Sun Liner in flight over Deny 


Western cities served by Frontier Airline 





& Today, Phillips 66 Aviation Gasoline gives 
dependable, efficient performance to Frontier 
and other leading air lines, as well as to the 
military air services 

In step with the future, Phillips is a leading 
producer of super performance Jet Fuels for the 
latest designs in turbo-props and jets. And 
Phillips research continues to lead the way for 
development of fuels for the aircraft of tomorrow 


AVIATION DIVISION e¢ PHILLIPS PETROLEUM COMPANY ¢ BARTLESVILLE, OKLAHOMA 
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NOW...PROVE YOUR BEST IDEAS-IN LESS TIME 


COMPUTER 


The only desk-side electronic computer 
with direct programming and automatic 


positioning of decimal point 


These exclusive features are just two of the many time- and money- 
saving advantages of the new IBM 610 Auto-Point Computer— 
a compact, low-cost, general-purpose electronic computer with 
many logical and arithmetic facilities to make engineering time 
more completely creative. 
For example, the IBM 610 features single-instruction square root, A few applications 
simultaneous division and multiplication, highly flexible tape units, of the 610 
and requires only a minimum of instruction to learn to operate the Auto-Point Computer 
machine. The 610 has been designed with reliability as a prime 
considera!ion—built-in self-checking provides assurance of accur- Flutter Analysis 
ate results. Performance Evaluations 


Quickly, conveniently, and economically —the new 610 Auto- ay 
Point Computer helps you solve a wide variety of engineering and Calculations 


scientific problems. And this mobile desk-side computer does not . 
Data Reduction 





require air conditioning—another cost-saving advantage. For com- 
plete details, simply call your local IBM representative. TIME 
EQUIPMENT 








TIME EQUIPMENT - DATA PROCESSING ELECTRIC TYPEWRITERS - MILITARY PRODUCTS 





After 30,000 hours and 2,000,000 miles, 


here's what PETROLEUM HELICOPTERS says 
about Franklin engines: 


The above are excerpts from 
a letter from Leon Boyd of 
Petroleum Helicopters, Inc 


Aireooled Motors 


AIRCOOLED MOTORS, INC., SYRACUSE, N. Y. 


Smith, Kirkpatrick & Co., Inc., 47 Beaver Street, New York 4,N.Y¥. @ Export Distributors of “Aircooled” Products @ Cable Address ‘Kirksmith” 
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At its new Utah Divisw n tt acre, compony owned facility 


THIO* ss capable { pr lucing old propellant rocket engines of 
unprecedented size and power engmes that may hold the key to our 


country s oper Tie ttiMs dclumtlilem amet 


THIOKOL is the miy monufoacturer of large hea propellant motors having 


the performance capabilites and flight-proven rehability requued by 


large, long range missiles. Almost 100°, reliability has beer proved 


in hundreds of flight tests 
THIOKOL power plants propel the yeratonal Nike Mer 
is f } } } 


X.17 and other jyrae missiles a var ! 
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CHEMICAL CORPORATION 


TRENTON, N J + ELKTON. MD + HWUNTSVELE ALA + MARSHALL TEA 


MOSS POINT, MISS + BRIGHAM CITY. UTAH 








ow to defend 


a |3-ton aircraft 


Westinghouse gyro motor furnishes precise, dependable signal 
for super-accurate fire contro! systems 


Westinghouse Aircraft Gyro motor is rated 100,000 gram CM’ radians/second at 12,000 rpm. Designed for use with 10 volt, A-C, 3-phase, 400-cycle power supply 


Multi-ton sky giants, defensively armed by a 3-ounce motor. 
That's precision! and it’s made possible by the Westing- 
house Gyro Motor, 

This “mighty-mite™ spin motor is the heart of many super- 
sensitive aircraft gyroscopes. It's assembled in a temperature- 
and humidity-controlled room — dynamically balanced 
thoroughly tested and shipped in a hermetically sealed 
plastic bag and foil envelope. 

This extreme care, plus 40 years of Westinghouse aircraft- 
clectrical experience, insures a minimum of 1200 hours 
maintenance-free service from every motor, 


If vou would like additional information on the full line of 


10 


Westinghouse gyro motors, please write Westinghouse 

Electric Corporation, Aircraft Equipment Department, 

Lima, Ohio. 

All inquiries and information are kept in strictest confidence, to 

safeguard both your commercial interests and national security. 
J-03039 


A , 
you can Be SURE...1F 17S Westinghouse Swe 


AIRCRAFT EQUIPMENT DEPARTMENT, LIMA, OHIO 






















SPS Hi-Ti titanium aircraft bolts are regularly manufactured in four tandard conhguration internal t eo tk » bolt 
12-point external wrenching tension bolts, hexagon head external wrenching shear bolt ind flush head inter ne sh ’ 
Weighing 43°; less than steel bolts of equivalent dimensions, they can save 5 much as 1000 Ib. per airfran 


SPS Hi-Ti titanium bolts help you build 
lighter airframes without sacrificing strength 








SPS Hi-Ti titanium bolts help problem of 
HI-Tl versus Alloy Steel BOLT reducing airframe weight without compromising stre! 
STEEL A comparison of typical They weigh 43° less than alloy st DOTS OL n 
HI-Ti mechanical properties One |b. of them can do the work of 1% It ! steel bolt 
Yet in tensile-strength-to-w ht rat ind fatigue 1 { 
RELATIVE WEIGHT ues «5 “ae ance, they outperform st 













Once considered a laborator { titanium bolt 











. 174,500 
( 
j TENSILE STRENGTH (psi) a have for some time been standard production item il 
SPS. Hi-Ti bolts are found in n dvanced desig 
* TENSILE STRENGTH. 174,500 
\ [OWNGH 40 mes 255.0 operational aircraft. This is becau »PS— producer of tl 
first succ ful titanium aircraft bolt ted 
FATIGUE STRENGTH (psi) 40,000 $500.000 and ral irs of higl 
ot 8,000,000 CYCLES a $0,000 juve ! 
(with 10% preload) , learning how to deal wit thi pr } 












STRENGTH-TO-WEIGHT 


40,000 
RATIO ot 
87,500 
PEAK STRENGTH = 









15.6 
HONGATION |®) memes ic.9 ind the delivery you need to ut 











REDUCTION IN AREA (%) 56.6 

ee For more informatior Hi-ti ft t 
write Aircraft Products D kD PRESS! 
o., Jenkintow! 4, Pa 
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Endurance t lctermil if 
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OPERATING POSITIONS | § 
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OPEN POSITION CLOSED POSITION REMOVAL POSITION 
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Lockheed issued this challenge: the wing configuration of “Electra” called for an 
entirely new concept in immersible fuel control valves. In open competition with other 
valve manufacturers, General Controls met this challenge head-on and was 

selected because of its volume production reputation and design superiority. The 
advanced General Controls design best met Lockheed’s requirements—in operating 
characteristics, unique accessibility for simplified maintenance and dependable 


performance under all operating conditions. 


Now all fuel lines are routed through the integral wing tanks, saving valuable space 


AV-16 motor-operated fuel 
for vital engine controls. The valve actuator can be removed for service without 


valve. “Electra” has 5 to 


control cross-feed. . é 
disconnecting fuel lines or draining tanks. 


It is this ingenuity that causes important aircraft manufacturers like Lockheed 
to rely on General Controls for automatic and manual valves. If automatic controls 
figure in your specifications, contact ...consult...General Controls. 


For further information ... write Gordon Steinhoff 


General Controls Co., 801 Allen Avenue, Glendale 1, California 


SS BUS GENERAL CONTROLS 


AV-16 manual fuel valve. AIRCRAFT CONTROLS DIVISION 
“Electra” has 8. Actuators can 
be removed without draining 


tanks or breaking fuel lines. 


Glendale, California « Skokie, illinois 


42 factory branch offices serving the United States and Canada 















OPERATION FLY-EYE* 
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In the beginning .. . it was Sidewinder, 
and Avion, under the direction of 
the Naval Ordnance Test Station, 

developed the first successfu! 
guidance system for this vital weapon. 














Today. . . Avion’s Advanced Development Laboratory is 
pioneering new, practical, INFRARED techniques — 
such as Operation Fly-Eye* — to meet the ever-increasing 

need for effective military weapons. 


AVION DIVISION 


MILITARY:+ INDUSTRIAL Equipment and Components a Cc f 
11 Park Place, Paramus, N. J. a IN COMP ORATEO 


acf DIVISIONS: ADVANCED PRODUCTS, AMERICAN CAR AND FOUNDRY. AVION, 
NUCLEAR PRODUCTS — ERCO. CARTER CARBURETOR. SHIPPERS CAR LINE, W-K-M. 
Lot, Ams eae ‘ 
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give you fast delivery 
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PROCESS MACHINERY DIVISION 


gon HVCTOTOFM Pikes 


CINCINNATI 9, OHIO, U. S. A. 





To Meet the Future’s Challenge 


ROTODYNAMTIE 


by STRATOPOWER 





ROTODYNAMIC 
IT’S NEW... IT'S TOMORROW 


Tomorrow's de 











WATERTOWN wiiisick 
Ie Btw vogs A/@ paace company (f)) 
STARSUCK svenet . WATERTOWK- ay SO 











Coast-to-Coast... 
on The Royal (oachman 


DS Ammericam 


spare the horses 


Getting there in a hurry is only half the story behind the 
success of American’s “Royal Coachman.” Further facts— this 
DC-7 nonstop flight offers true luxury features at aircoach 
fares—seats may be reserved upon ticket purchase and an 
economical meal bought for service aloft. There’s evena 
passenger lounge for relaxation. 

But even more important to American is the reliability of its 
equipment. That’s why American uses Sinclair Aircraft Oils 
exclusively. They give maximum protection against engine 
heat and friction. 

45% of the oil used by major scheduled airlines iri the U. S. 
is supplied by Sinclair. You, too, can place your 
confidence in Sinclair Aircraft Oil. 


SINCLAIR AIRCRAFT OILS 


Sinclair Refining Company, Aviation Sales, 600 Fifth Avenue, New York 20, N. Y. 





IN JET ENGINE BEARINGS 


Tomorrow’s Horizons 
= —_— — a 


are here today 


ee 


and ROLLWAY is ready 


periorn 


nic speed are pushing 


Today’s superso vance 
limits for jet engine main shaft bearings constant! 
ward. As new speed and thermal barriers confi é 
bearing precision, dimensional stabilit ( re ty 


enginecel 
become mcreasil gly criti il 


surface finishes 
tollway experts are prepared for this challeng 
BEARINGS 


Right now, at Rollw iv, new high te mper ature teels 
to ever-highes | ls 


are being probed for penetration int 
ced engineer and de iwners e - 
Complete line of Radial and 


and temperatures. Experien 
unite their skill with Rollway’s q iality control pe rsonnel 

to maintain exacting standards from laboratory experi . ° 
sssadetien te ne don tnatalidl Thrust Cylinder Roller Bearings 


pec 


on testing 


To get the right bearing in a hurry, wire, call or write 


ROLLWAY BEARING CO., INC., 582 Seymour St., Syracuse 4, N. Y. 


ENGINEERING OFFICES 
Syracuse * Boston * Chicago * Detroit * Toronto * Pittsburgh * Cleveland * Milwaukee * Seattle * Houston * Philadelphia * Los Angeles * Son Francisco 
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—_ 
Scientist operates Cambridge-developed light gun used in the VOLSCAN air traffic control system. Use of the gun puts an 


aircraft blip under control of a computer which directs the aircraft to a timed landing under all weather conditions 


U. §. Air Force Photo 


CAMBRIDGE RESEARCH CENTER DEVELOPS 
SUPERHUMAN EYES AND EARS FOR AIR FORCE 


At the Air Force Cambridge Research Center, in istry, Weapons control systems, and many other field: 


sjedford, Mass., the Air Research and De velopment Cambridge is cooperating closely in the Inter- 
Command has a broad program under way in « lee ational Geophysi« al Year as well as doing its own 
tronics geophy ICS ina human envinecring ind 1 it ‘ irch into Tie teorologs aurotr il physics storm 
expanding into many new areas in these fields detection and weather forecasting techniques the 
The objective of much of the Center's electronic 


esearch is to Hnprove the systems and instrument 


upper atmosphere meteor physics jet stream re- 
earch ind man other reas now becoming ot 
that serve as visual and auditory senses for the Air intense interest to practical science 


bores muking it possible to control ind ce tect the Thi ( enter Is ilso responsible tor i broad prog im 


iles and plane s of today and tomor in “human engineering.” It is concerned with research 


incredibly fast miss 
hearing peech intelligibility ind informatior 


row, Such work has in luded development of “super 
tem such as the SAGE air defense system, which ocessing by the human operator. Other studies in 


ides coordinated aerial detection and inte reeption e the human limitations and « ipab lities of mem 


Othe: projects in lude mobile, ta f compl x communications and control net wk 


tical air control systems (TACS idvanced radar for unbridge, located at L. G. Hanscom Field, make 


era vast area 


round, aircraft and missile system iutomatic aerial # the talents of hundreds of government scier 


traffic control svstems uch as VOLSCAN,; research i ind engineers ind also draws upon the brain 


nb computer technique s, as well as cre iting computer of a great many universities and colleges. a 


for Cambridge's own use; and extensive work in com vell as industrial organizations helping to kee p the 


winications, data processing, muagnety rudiochem United States technically second to none 


cries of ads on the technica 


the Department of Defense 


CFORD INSTRUMENT CoO. 


DIVISION OF SPEFRRY RAND CORPORATION 


31-10 Thomson Avenue, Long Island City 1, New York 


Field Sales Offices: Beverly Hills, Calif.; Dayton, Ohio 
Engineer at Ford Instrument checks airborne dato 


transmission equipment developed tor Air Force 





ENGINEERS of unusual abilities con find a tuture at FORD INSTRUMENT CO. Write for information traffic control application 
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Avionics Fights Its Own Silent War 50 


P Electronic countermeasures that detect, disrupt and deceive have 
become a crucial factor in modern warfare 
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Laboratory Studies Reliabilit Ment for Missing Airliner 

y y Penalty Pian Trims No Shows 
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ee 


COVER: In tight diamond formation, U.S. Navy Blue Angels fight demon 
stration team starts a roll to the left in new area-ruled afterburner-equipp 
Grumman FLIF-1 Tiger fighters over practice area south of Pensacola Beach 


Fla. Colored water streams trom thei wingtips to define thew fight pattern 


Practice flights are min twice daily to maintam team proheimene for hea 
annual show schedule For details of Blue Angeles crowd-catching nmeoustra 
tion routine see story beginning p 70 
Picture Credit 
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B. F. Goodrich answers 
de-icing problems 3 ways 


1. METAL-CLAD DE-ICERS — Lightweight ® 


8. F.Goodrich metal-clad De-Icers, as used on Boeing's 
KC-145 stabilizers, are highly resistant to abrasion and 
erosion from rain and hail. Ribbon-type electrical heating 
clements are sandwiched between layers of resin-impreg 
nated glass fabric, topped by an exterior skin of stainless 
steel or other specified metal. Pre-shaped to the contour of 
the airfoil’s leading edge, this De-Icer is attached with an 


adhesive bond. 


e 2. HEATED RUBBER —B.F Goodrich « ‘ectrically 
heated rubber is a lightweight method of supplying heat for 
ice control in localized areas such as air intakes, cowls, pro 
peller blades and spinners. Typical applications—Lockheed's 
Constellations and C-130. Heating elements arranged for 
proper heat pattern are sandwiched between thin, flexible 
sheets of rubber to fit complex curves or flat surfaces. Power 
density can be as high as 40 watts psi — overall thickness as 
small as .030”, 


3. PNEUMATIC DE-ICERS ~ B.F. Goodrich a 
Pneumatic De-Icers offer the best method of ice removal 
for large areas. Small, rubber-reinforced fabric tubes, built 
in line with the air stream, inflate and deflate to snap off 
ice, This chordwise tube arrangement used on planes such 
is Lockheed’s Super-Constellation series and the Grumman 
Albatross, smooths the flow of air over airfoil surfaces dur- 
ing the brief inflation period, This type of De-Icer is also 
being use 1 on radomes because its pneumatk operation 


otters minimum interference with the radat signal 


For answers to your own specific ice problems, contact — B.E Goodrich 


Tires « Wheels + Brakes + De-icers + inflatable 


B.EGoodrich Aviation Products seals + Fuel colls > Heated Rubber + Pressure 


Sealing Zippers + Rivnuts + Avtrim + Adhesives + 
a division of The B. F. Goodrich Company, Akron, Ohio Hose and rubber accessories 





EDITORIAL 
Mr. McElroy Goes to Bat 


Cri dot ow-dow! 





During his first months in the Pentagon as Secreta 
1f Defense Mr. Neil McElroy, the Cincinnati soap mag tary weapons was qui 
nate, has made a vigorous start on reversing the most equally prompt 
dangerous poli ies of his predecessor, the Detroit auto funds and mov 

ile engineer Mr. Charles Kk. Wilson. Last August problem 

\W Aug. 19, p. 21) we warned that Mr. Mcklroy wa 
nheriting a in of worms” in the Pentagon not of hi Industry's Own Funds 


wn making that would make it extremely difficult fo 


him to make the proper progress before he untangled 


this mes 


In his first few months in office Mr. Meklroy ha 
Nl I \ under tand iy 


made his position crystal clear on four basic issues that 
® Decision to permit the Arm 


reverse prior Pentagon policy 
ing attempt with it Jupiter ( 


They are 
Lhe 


. sil b { ck i ion to { iT 
® Quick affirmation of his belief in basic research as a : _ 


from existing military technol ind hardware 


foundation for military technology. ‘This was one of the 
lighted more than anvthing 


mayor issues in the Pentagon during Mr. Wilson's r 
tion of the rol of rence 


gime. He never lost an opportunity to wisecrack dé 
had dominated governny 


Meklrov's de 
the-shelf hardware 


vely at basic research and the impracti il “egghead 


vho wanted to find out why the grass is green, or to 


build an atomic powered uirplane or explore spac 
th unsound pol 


Right Side 
The fact that Mr. Mcklroy put himself q 


unequivocally on the record on the right side 


vital issue should do much to heal the breach between y= 


VOTk 


i ound 


the scientific community and the Pentagon opened by het of - 
i veeti Tie Cl 


Mir. Wilson's open contempt for basic research es 

© Quick restoration of the $170 million cut in research 

ind development funds below the level ippropriated br 

Congress. This cut was one of Mr. Wilson's last official 

icts in the Pentagon and its restoration was one of Nit 

\icKlroy’s first decisions as his successor. It reinforced 

Mir. Mcklroy’s early afhrmation of his understanding of 

the role of science in military technology 

© Prompt action to restore $400 millon im procurement 

funds being withheld by the Defense Department in 
effort to keep under the $35 billion expenditure 

imposed by the White House for Fi 
tremendous financial dislocation of 

idustry threatened by this action has bec 

letail during the past months by our 

Claude Witz Ihe fact that this action meant 


the United States government would in effect be 


; } 


Robert Hotz 


on it egally contracted debts and would for 
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HEAT-FIRE DETECTION Zone type (left) for all-over detec- 
tion. Gives an overheat danger signal and fire alarm. No 
tubes, no resetting after a fire. Spot type (right) for specific 


locations—set from minus 65 to plus 1000 degrees F. 


AUXILIARY POWER SYSTEMS Lightweight, monofuel sys- 
tems for guided missiles, piloted aircraft. Turbine driven 
with horsepower of up to 200; supplies regulated power at 
mean altitudes of 40,000 feet and more 


Uses 


PUSH-BUTTON FIRE EXTINGUISHING SYSTEM 
CF, BR, CF.BR2z, CB, MB, or COs... pressurized in spheres 


of strong, lightweight steel. System manually operated by 
Discharges in a fraction of a second 


© 


O © 


pilot 


FIBERGLASS SHATTERPROOF AIR-STORAGE SPHERES 
Pressurized air containers—strong enough to handle pres- 
sures up to 5,000 psi, yet 40% lighter than steel. Available 
in volumes of from 50 to 5,000 cubic inches. 


FOR AIRCRAFT: EXTRA SAFETY, EXTRA POWER 
WITH PRECISION PRODUCTS BY KIDDE! 


Leaders in the aircraft safety, auxiliary 
power and pneumatic system fields, Kidde 
now offers a wide range of precision products 
combining the advantages of light weight 
with dependable operation. More than 95% 
of the aviation fire extinguishing systems 
installed on U.S. planes are Kidde-built. 
Kidde’s auxiliary power systems are finding 
wide use on both guided missiles and high 


performance aircraft. And Kidde air com- 
pressors and pneumatic power systems are 
used by Boeing, Fairchild, Lockheed, North 
American, Republic, Douglas, Convair, Avro. 
If you have a safety, pneumatic or secondary 
power problem, Kidde’s advanced engineer- 
ing staff will develop, test and manufacture 
equipment to meet your exact specifications, 
Call or write Kidde today. 


Walter Kidde & Company, Inc., Aviation Division 


, 


4 


1118 Main Street, Belleville 9, N. J. 


Kidde © 


District Sales Engineering Offices: Dallas, Tex.—Dayton, Ohio—St. Lovis, Mo.—Seattle, Wash.—Van Nuys, Calif.—Washington, D. C, 





Walter Kidde-Pacific, Van Nuys, California © Walter Kidde & Company of Canada Ltd., Montreal 
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WHO'S WHERE 











In the Front Office 


Adrain R. Fisher, board chairman, Jo! 


Manville Corp., New York, N. ¥ \ 
Clinton B. Burnett, ex tive vice pr it 
ind a director 

Ermest G Stout 1 director \l if 
\larin | rin ng Ce Van N Calt 

William H. Garbade, a director, 
\itg. Company, Pasadena, Calif 

Raymond W. Searle, president and trea 

| i logy Instrument ¢ orp Actor 

\I 


William L. Wearly, president, Joy Man 


fact ng ¢ Pittsburgh, Pa 4. B. Dras 
trup ds Mr. Wearly a . t ‘ 
ident 

H. B. Sallada president-I 

ims Management Dept Chance Vought 
Aircraft, In Dalla lex. Also: J. R. Sil 
verman, program management direct and 
Forbes Mann, long range planning director 

Leonard M. Clark, vi president 
George F. Hagger, vice president-engin 

g, Snap-Tite, In Union City, Pa 

Clifford C. VanderWall, vice president 


' 


facturing Ansul Chemical Ce Mar 

tte, Wi 

James H. Jarratt, Jr., vice president and 
i nanager, Van Zelm Associate In 
Raltimore \id 

Frederick H. Guterman, a vice president 
\llen BO Dr Mont Laboratorx In 
Clifton, N. J 

Harry T. Jeter, vice president-manufa 


ng, Longren Aircraft Company, In 
lorrance, Calif 


Walter H. Powell, vic president, Int 
itional Resistance Co., Philadelphia, Pa 
Dogan H. Arthur, vice president-sal 
liteflex, In Springfield, Ma 


P. F. Bauer, E. J. Mercer and William 
M. Wallace, vi presidents, Allis-Chalmer 
\lanufacturing C« Milwaukec W isc 

Dr. Walter R. Dornberger, technica 
i tant to the president, Bell Aircraft 
Buffalo, N. Y 


} 





Honors and Elections 


Adm. Arthur W. Radford (USN. ret 
has been named to receive the 1957 For 
1 Memorial Award by the National 
urity Industrial Association. The award 


‘ 


Sx 
given annually to “a distinguished Amer 
in who leader hip ha promoted iwnit 


mt inderstanding between industry ind 
ronment in the interest of national 


Changes 


Fred Thearle, chief engineer, Transland 
( lorrance, Calif 
The project system branch of Lockheed 


Missile Systems Division, Sunnyvale, Calif 
has appointed the following staff manag 
Fk. R. Proctor hedules and coordination 
Karl J. Wein upport system Harry 
Windsor, logistic: 
Cameron N. Lusty, weapons system con 
tant, Avien, In Woodside, N. Y 
Dr. Clement J. Savant, Jr., director of 
gineering American Electronics, In 
Angcles, Calif 
1957 
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INDUSTRY OBSERVER 


© Rocketdyne Divi f North Amerncan A t 

engine of under 10,000 Ib. thrust with a firing time of up t 
urcraft application engine, bem tu N\ t t 
existing all wt additional 7oon ipabilit 

it higher than normal altitude greater hh t t 


P Approximately four Fairchild Goose missiles have been flown in develop 
ment program to dat l xcept for structure surrounding turbojet engine 
design is an almost all-plastic configuration about 40 ft. long with triangular 


wing 


1cve lopm nt pr 
losely with metal ) t 


tion process 


P Piasecki Aircraft Co. is developing under Navy sponsorship a tour-rotor 
drone helicopter for over-the-horizon anti-submarine work using sonar other 
gear. Machine is omnidirectional due to square configuration, can carry 
depth charges. 


ped A th \IB-] t itt 


| 


P lest f Lo 


ll ile il che 


kheed b-104 equiy 
luled to begin within the near tut 

> Cincinnati Milling Machine Co., in experiments to investigate metal cut 
ting at extremely high speeds, has achieved metal removal on one type of 
steel at 16,000 surface ft. per min, Studies are aimed at helping overcome 
production difficulties during next decade 


© hirst aircraft prod | under North Am mum A t WS 202A 1 
range interceptor project v 1 inated the Yr-1 


> Work on solid propellant powerplant for Navy's Polaris fleet ballistic 
missile has been curtailed by recent accidents at Acrojct’s Sacramento solid 
propellants plant in which some key personnel wer injured and facilities 
severely damaged by several explosions 


© Protot px Boeins ct transport is havin Pratt & Whitn | 
turbojet engine installed in the number two posit the left 
wing for test Nece i! modification ine hedu if icted | th 


end of the month 






> Refinement testing is being continued at Naval Ordnance Test Station 
China Lake, Calif., on Aerojet-General’s solid propellant booster for Bocing 
Bomarc mterceptor missile 


P Army, im its drive t ut hel ypter operating ts furth 

important factor 1 the flow of engimecrng chan \ hold ' if 
these are made without prope nsideration of th wy) t of t 
rendered obsolete bi tront CT Am poli ‘ ' et Th 
with improved component 1 thy ’ ey 

order to limit drain t iditure rat 








> USAF’s new combined functions range to be operated over Gulf of Mexico 
by Air Force Armament Center, Eglin AFB, eventually is expected to serve 
as test area for all major USAF missiles except intermediate range and inter 
continental ballistic missiles. Ballistic missiles, including Navy's Polaris fleet 
ballistic missiles, will demand all time and facilities at USAF Missile Test 
Center, Cape Canaveral, Patrick AFB, Fla. Firings of Boeing Bomarec inter 
ceptor missile probably will move to Eglin, and range also will be used for 


some bomb, rocket and gun testing 


© Lear In I VvOorkin 7 i iw ) j ' ' ' 
for USAT Recent it t Air Mat ( , f ' 
the work totaled $5.4 















A SCIENTIST-ENGINEER 
SPEAKS ABOUT AVCO 


ORE AND MORE it is being appreciated that no sharp border- 

Dr. Arne Wikstrom . _ 
line between science and engineering should exist. These 
two fields must strongly overlap to bring into being the fullest 


creativity of both. 


To Span the gap between science and engineering is one ol 


big problems—it is one which no laboratory can ignore. In th 


no-man’s-land there are engineers who are physicists and phys 
cists who are engineers. Avco is encouraging a staff of such men 
men who are highly trained in the sciences but who realize t 

J the ultimate goal is to apply this knowledge in ways t! 
2 enable mankind to live better in a better world of tor 


e* pt 
ue 
s ’ Industrial research must rest on the foundation provided b 


“" s creative basic scientist. Yet its end product—new com al 
items, new defense systems and new techniques—comes into 


being only through the insight and skill of the creative engineer. 


Avco’s newest division has a climate of creativity, coupled 


long-range corporate goals. In this atmosphere creative a! 


Pietured above is our new Research and Development Center now sighted professional men, whether scientist, engineer or any ol! 
under construction in Wilmington, Massachusetts. Scheduled for of the infinite number of combinations thereof, will find rewarding 
ultramodern laboratory will house 

the scientific and technical staff of the Aveo Research and Advanced work at the Research and Advanced Development Di vOn 


completion in early 1958, thi 


of Aveo. 


lh velopment Division 





Ay ‘s new research division now offers unusual and excit 
ing career opportunitic for exceptionally qualified and 
forward-looking scientists and engineers in such fields a Special Technical Ase 


Science 
Aerodynamics - Electronics - Mathematics - Metallurgy 
Physical Chemistry - Physics - Thermodynamics 


Engineering 
Aeroneviical « Applied Mechanics - Chemical - Electrical 
Heat Transfer « Mechanice! - Reliability - Flight Test 


ssseabaliattiia Kesearch & Advanced Development 











Washington Roundup 
Why New R & D Ruling we 


| 
Discount report that the Defense Departing ts 
on and expansion of its Poli n Basic Research 


ued last week points the way t 100 mcrease mM 


earch and de clopment budget More mon 


pent in this area but a doubling of the pro 


Real reason for the new policy directive 
re badly damaged morale among scientific worke 


nse Department, universitic rovernment 
| 


md mdusttr Redefinition and new pledge ' <Danded ind 


basic research i 1 pre-Sputmk idea cluded in Holada 
t long ifter krank Newbury had his majo 7 itollite 
Defense Science Board last spring (AW ereat interest on the 
Departure of Newbury from the post KF isenhower 
retarv for Research and Engineering the Wilson phil 
Wilson as Secretary of Defense made i McElrov. new Def 
" 


ti | é the y pohe 
incl the me poh rk on en 


Non-Partisan Blame 


protestations of non-partisan hay 
Senate Preparedne Subcommittee ‘ cre Depart 


missile itellite program irc being 


Missile Expenditures 


i? 


' 
in h Ch Wh CONT 


ition was by Edwin 
muinsel of the subcommuttes 


Jolinson 1) 


Ss CC 

ind t 

f the mussil program la 
nhowe Adimuinistrat 
1945 lt 

Subcommittee heat 

I he pla t hi 


Mil 


Tiltihdadl) ¢ 


Position Available 


Presi iscnhower s repe Stat ' ’ , 


Holaday’s Role? 


r ft mayor myst t 


first mhden 


f Wilham M. Holad 


ha 
Lb all 
i iti 


in this field 


va reated 
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SOVIET T-2 intermediate range ballistic missile rolls into Red Square on highway transporter during 40th anniversary celebration of 
Bolshevik revolution, ‘1-2 has a range of about 1,000 miles and uses liquid oxygen and kerosene propellants. Design shows many 


basic influences of German V-2 techniques including control system. Missile is about 70 ft. long and has been in production nearly a year. 


Man in Space Needed to Kecapture Lead 


the 


DSCTVé believe, then accura t 
IRBM goer oO tar ma nean th 
to overtake Soviet’s technical-propaganda lead. uidance solution for the ICBM als. 
near at hand 
By Evert Clark mad technical ad Cl na them Sputnik 1 and Sputnik I] 
ithin the government, be | Ru ing the ‘| A vehicle, modifi 
W ashington Increasin nuinpel ! mn militarv-techine ) Trop mada | ICBM bviouslh irc first 
crtist ine Tat that the ( Ss threat demands mucl Od program sl Cxtcnsive irctully planned 
ll not regain technological propa manda than anvthing now ben f n scrnou ce program In addition to th 
lead over Russia unl it puts a man onsideration » go leve O00 Ib. thrust engine used in thi BM 
nto space first I iat vould take at om even gy Ipping cl and Sputnih launcher Ru 
t four by the most optimists é in the log il che ynent se ion have m engm rated 
te quence as the | rsoni unber and 00,000 Ib. and 1,000,000 Ib 
Regardl f who wi this impor rying to put a per nel ice station for use im hyp nn womber 
it lap n the race tor pace Tinh rite t within i i ac exploration 
entists beheve thi yuntry wall live , aint 1-+ hypersonic bomber 
thr hadow of upenor Soviet Soviet Missiles nd T-4+A hypersonic bomber, for 
ements m this field for the next Russia already | ipabl t Mach | >, already are at 


cal carrving O00 Ib varheads—with the planning stages 


U. S. scientists warn that satellites are not enough 


tisnna 


test 


last week dropped its pose everal megatons explosi pOwcr—Ove! Most U. S. observers do not bel 
ot om ynpetition with Ru range if OOO m cording to son cither Sputnik launching gives an indi 
by gin 1 top priont rating estimate Launching ¢ itellite ind cation of Russian missile guidan 
to the Vanguard satellite program. ‘Uhis uccessful firing « it least two inter capability. ‘They say error indicated if 
has been reserved for ballistic miussile ontimnental mussi ten » confirm Russians were aiming for circular in 
programs until now this stead of clhpti il orbit is so great that 
It also departed from police by o1 Scores of firings of intermediate range it is unsafe to assume it is an error 
dermg Army to begin launching satel ballistic mussiles also leave little doubt High accuracy of IRBM firing 
lites with its Jupiter © balliste test that Russia is well on the way to solving — casts doubt on the circular orbit theor 
vehich Until now, the satellite pro re-entry and guidance problems for mis Although chemical propellant are 
gram has been described as a_ purely iles of this type capable of having achieved the Sput 
cientific effort, deliberately kept apart If Soviet 1-2 IRBM ce box) also wik satellite launchings and probab 
from weapons program re used as later stage f the T-3 in will continue to be used for all U. S 


But a growing number of screntify tercontinental ballist reissile is most nulitary rockets. space exploration will 
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. j 
timciy undcr 


of th technical paths and 
rect ifrat 1 of cttort id 
( the most tant tas 
1] eport pr ited b 
cntist ( if wc ft nciud that 
I olving th ) lem t mic flight 
the USSR h d ah not al 
I the fact of unching an tih 
carth § satellit Sede ud 
Ss ct j il m b t 
portant a hievement in the field f 
| theorcti investigation 
Sed ud acceptance of Russian 
fheial language at the Congress wa 
iwnihcant demonstration of th 
csteem in which Soviet research is hek 
Near-term problems still to b 
lved hie ud, include return of 


satellite to the earth, launching of 

manned satellites and flight to or around 

the moon with return to the earth . 
Moscow Radi ilso said last wech 

that if present it is not the aum” te 

recover satellite he broadcaster noted 

that animals had been saved from rocket 

flights even though “the rocket burned USAF THOR intermediate range ballistic missile is roughly the mune length as the Soviet 


itself out md said ore thing inilar 1-2 on the opposite page Nose com shapes ure radically different. Russians had extremely 









be rigged up tor a Sputnih th pointed nose on their parade missiles while Thor blunt nose cone is good example of U.S 
task for the moment ts still very com re-entry technique. Thor uses gimballed rocket for control while 1 uses vanes to deflect 
ted, but realizabk rocket exhaust in V-2 fashion 

Sputnib I] ho transmuitt 

ral da ifter launching, lendin ee a oe te thet 

the experiment iS int | t i i t 
nly that lon nad that tl ntit t tf ! 
Soviet Missiles lead terplanet 

Washington—Soviet missile and hyper >| tmik T's transmuitte cnr U. 5. eff 
sonic bomber program includes these P, ' : ; , 
models now in production, testing or de . ' 
velopmental stages Sputnib I is the hi fa ' ! 
@ 1-1 (M-101)—Motor of 77,000 Ib tage rocket (AW N 
thrust, improved from the German V-2 rk at me d + ors , re tect . "1 , . t \ 
engine Forerunner and test vehick : . . = x sae ; Bat Det 1) 
for intermediate range ballistic missile +1 a meng ee MI , "' ' 
(IRBM rae Pais ” —e 
© 1-2 (M.103)—IRBM, with 228,000 Ib ircular table farthest f Behit ‘ 
thrust motor. Motor had been tested as m >the henical : ee 
early as 1950 or 195] to the first satellite. It cont t | 
@ 1.3 (M-104)—Intercontinental _ ballis transmit batt 
tic missile (ICBM), probably using two _ . . ns t 
228,000 Ib. ‘T-2 motors plus a T-1 S Corpora ” : 
© 1-3A—Sputnik launcher, modified from ts K Of = ;, 1 net = - . 
the ICBM = ? 
© 1 -4—Hypersonic bomber test vehick nd " et 
© T-4A—Hypersonic bomber with attack + ee 
capability at Mach 12-15. Rocket engine “ 
of 800,000 to 1,000,000 tb. of thrust - : 
for this vehicle and for space research \st ! ae r a tf 
may be in development now , 
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UNUSUALLY clear, detailed photographs show launchings of Jupiter intermediate range ballistic missiles at Cape Canaveral launching site. 
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Killian Advocates Basic R&D Changes 


By Claude Witze 

Rhyne Kil 
istant to the 
ind lechnology 


Washington—Dr. Jame 
lian, fi new Special \ 
President for Science 
beheves the | S 


change 


must make two basi 


in its approach to research and 
deve lopmi nt 

eit must strengthen coordination of 
cientific activities at the policymaking 
level. More skill in 


planning it the top 


and 

contend 

of the re 
ill down 


coordination 
Killian 
eflectivene 

earch and development effort 


vill Hnprove the 


the line Competent advice by scien 


tists and engineers is essential to policy 
making 


ing for research and development 


must invent new wavs of budget 
The 
between economy 
illow 


! willing 


rece irt\ COM Promise 


ind requirements must include 
nees for “maximum freedom 


mK to fail and a long IcW 


Sputnik Benefit 


Dr. Killian’s approach and his recom 
mendations are nothing new to Wash 
ington observer f U.S. effort over the 


28 


past few year 


to keep Soviet Russia 
irom ing thi in the field 
of technological achievement 
Sor ircles feel that one of the 
t benefits of the Russian satellite 
vement will be that the long 
standing advice of the president of the 
Technology 


urpa countr 


great 
chi 


Massachusetts Institute of 
will probably be utilized 

Dr. Killian has given thi idvice 
before tribunal is the House 
Committee on Government ¢ )peration 
tihed at length in 1954 
Subcommitte on Miuilitary 
headed by R R. Walter 


( dyn ration 
expand d 


where he t 
before a 


Richlman (R.-N. Y.). It wa 
last year for the lirpower investigation 
of the Senate headed by former USAI 
Secretary Stuart Symington (D.-Mo 

In addition, ther 
Report” on the statu 
effort that 
ment. Vhi 


Killian 

lentine 
hed docu 
study actually was made for 
the White House by a subcommittec 
ol the President's Scientific Advisor 
Committee of which Dr. Killian wa 
member 

It is significant 


remain t Cla 


that the results were 


laid before the President himself and 
then sent to the National Security 
Council. ‘They were disturbing, and at 
the same time conservative, contending 
that the Russians might take the tech 
iological lead away from the U.S. in 
the period 1960-1965. They 
Red progre: 


reported 
in guided missile d velop 
ment, massive production of long-range 
bombers and fast fighters and other 


' 
avances 


Turkish Radar Reports 

The report was 
md, at that 
idvantage of 
missile ictivifs 


in early 1955, 
Killian had the 
early sightings of Red 

from the then brand 
new radar observation post near Sam 
un, ‘Turkey 

AviATION WEEK on 
In fact, it 1 
tudy and the « 


both re 


made 
time, Dr 


Was disclosed by 
Oct. 21 (p. 26) 
believed that the Killian 
tablishment of the 
ulted from intelli 
reports on Red missile activity 
going back to 1953 

Newspaper cK 
the Killian report empha izing the po 
ibilitv that Russian missile on would 


which 


radar post 


gence 


ount ft was in 
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i threat to the [ S were flatly 
enied at the time by the White 
House The spokesman who said the 
press reports were iaccurate was Mut 
rav Snyder, then acting press secretat 
to the President and now Assistant 
Secretary of Defense for Public Affau 


Di 
uttec last 
ponsibility 
recommend 


Vcre Carrice 


Killian Testimony 
Killian told the Symington Com 


for 
ition 
| out 
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Importance of Management 


It was befo the Richlman Com 
mittee that Dr. Killian put carly em 
phasis on thi importance of manage 
ment He feund evidence that th 
lop mulitas leader were poorly im 
formed about technological develop 
ments and there wa poor use of sci 

itih ounseling in the formulation 
# military plan he ud Quarle 
hould have a closer relation hip with 
the Joint Chiefs of Stafl, and that 

military bosses were guilty of not 
vanting thi ounsel Dr. Killian told 
th ommittee on June 17, 1954 
At the present time, important new 
technological advance in my judg 
nt, are piling up and ar only par 
tially used because our normal plan 
ning and decision-making process 
nnot respond and make use of them 
fast as the peconn ivailable 

We need more of what the ng 
1CCT il] tems thinking about man 
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together to form a whole greater than 
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DISPLAY of Soviet missile arsenal in Red Square shows eight Honest John type 
mounted on mobile field launchers at extreme right 
caterpillar launchers with heated covers to attain temperatures required by propellant for most efficient performance, 


They are followed by cight larger type solid propellant rockets also mounted 


liquid fueled rockets are next in line with the two T-2 IRBMs bringing up the rear. 
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University vs. Industry 
Dr. Killian’s White 


Hlouse adviser brings to the top a man 


appomtime nt as 


hose past afhhiation with government 


research has been as a university con 


tractor. He 
that universities can or should replace 


does not believe, however 
industry as a development agency. In 
fact, he industry 
research and development con 


tracts. He believes M. IL. 'T. should do 


government work 


believes should get 


mare 
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is a last resort and in times of emer 
ecncy The reason 

1 think in the 
good for educational 
undertake work that is 
it undertakes to contravene the free 
information, but I think 


but to do this 


long run it is not 
institutions to 
secret because 
exchange of 


there is no choice now 
kind of thing 


Dr. Killian was 
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Institute for 
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Killianisms 


@ “So far there are all too few men who have the capacity to visualize and direct 


the integration of complicated technological systems.” 

e “I cannot escape the feeling that events of the technological age are moving faster 
than our perception of their meaning, cither in industry or government, and that 
we need more carefully to tune in our receivers to pick up the changes which 
lie ahead.” 

eI stress the importance of the imponderables in comparing our own present 
strength and future potential with that of Russia. We must recognize the possi 
bility of an intellectual surge in Russia arising out of deep motivations of a non 
military sort.” 

e “It is the yet unanticipated, unconceived discoveries which may determine our 
military strength tomorrow, and we must provide the environment from which these 
discoveries are most likely to come.” 

© “Recent studies have shown that we have come perilously close to becoming a 
nation of mathematical illiterates in a period when mathematics is an essential 
ingredient of airpower.’ 

© “Progress will be retarded unless both the top civilian and military officers 
enunciate and follow policies which give research and development proper emphasis 
I think this is fundamental.”’ 


e “We need to create in the minds of the people who work in military research 


and urgency 


and development more of a sense of urgency than I think has been created in the 
country at the present time. I think we are too relaxed 

e. . . Maintaining our leadership is far more important than sitting on our 
sitting on our secrets will not be the way to maintain that leadership 
This seems to be 


secrets... 
but the way to do it is to create advances faster than our enemy. 
the crux of our problem at the present time.” 

e “The, whole problem of security procedures and policies at the present time may 
be one of the things that is most hazardous to our future R&D activity in this 
country. I think we can go overboard in letting security stifle our creative 


activities.” 
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PANORAMA of Soviet missiles moving through Red Square, (above) with ground-to-air 
missile in lead on mobile field launchers followed by Katushin solid propellant barrage 
rocket batteries mounted on trucks and Honest John type short range missiles in rear. 
Closeup of Soviet ground-to-air missile on mobile field launchers (below) shows two stage 
solid propellant system with large fixed fins for stability and smaller movable surfaces for 
contfol, Four small antenna for guidance are located on nose. Launchers carry compressed 


air power source for clevating missiles to firing position 
| 4 g | 


pointing board of leading scientifi 
cducators 

On the international level, Sen 
Henry Jackson (D.-Wash.) last week 
presented to the North Atlantic Treaty 
Organization a plan for NATO-spon 
ored scientific education (AW Oct 
25, p. 29 This would include coop 
erative training and research project 
including a guided missile training cen 
ter in Europe, a NATO-wide emplo 
ment clearing house, and a NATO 
financed awards program for scientifi 
teachers and students. The program 
would be administered by an Atlant 
Community Foundation composed of 
two representative of each NATO 
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nation 
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Wilson Says Sputnik 

, 7 . . 
Concern Unrealistic 

Detroit—C hark | Wilson 
left the Pentagon about a month ago 
just in time to avoid the clamor raised 
by Russia’s two Sputnik ivs the Red 
technological idvance ire making 
Americans jittery and unrealisti 

I'he former Secretary of Defense, for 
more than five years scornful of military 
demands for more scientific research 
admits the Soviet satellite irc a meca 
ure of their technical competence n 
the ballistic missile field 

But he also believe U.S cirentists 
can do the same thing if they want to 
and that there is no proof the Russian 


ire ahead of this country im missile d 


velopment. If one country is ahead of 
the other, he says, it is not more than a 
few months either wat 

Wilson spoke at a dinner 
his honor by his Michigan friend 
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Washington National Airport | } 
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Russias Huge 
Mil-6 Flies 





Size of Russia's mew Mil-6 helicopter, shown in first flight photo (above), is shown vividly 
when it is parked alongside the Mill the first heli« pter of the series designed by 
M. L. Mil. Mil-6 which has five blade rotor Wheel 


pants and generally clean appearance indicate Mil-6 may have relatively fast forward speed. 
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EEMCO DELIVERS 






.a completely new stabilizer 
actuating system for one 

of the latest jet transport 
aircraft 119 days 

after receipt of contract! 














Again proving the advantage of specialization in the field of designing and produc- 
ing actuators and motors for aircraft and missiles exclusively, EEMCO takes pride 
in having assisted one of the large airframe manufacturers in the production of a 
new type jet transport aircraft in record time by supplying the EEMCO actuating 
system illustrated less than four months from receipt of order. 


Capable of handling a total operating load of 15,000 Ibs. in tension or compression 
on both jacks, this new EEMCO actuating system corrects the aircraft's stabilizer 
in flight. it will operate many times during an average flight, therefore hundreds 














SPECIFICATIONS 








ot thousands of operations will be performed during the life of the unit. Extreme pert yah 

reliability of the system was therefore a prime specification in the contract. Speed: .3 inch por sec. ot meximum teed 

The 28-volt motor is equipped with radio noise filter, magnetic clutch and brake, wee 2-1 $0,000 fan. on cosh fash, 

and an integral gear box with dual output shafts that drive the synchronized screw Maximum system lead; (both jacks) 15,000 Ibs 
jacks at loads up to maximum capacity. Ultimate load on each jack, which is Ultimate lead: 50,000 Ibs. on each lech, _fonsion 
equipped with non-jamming stops, is 50,000 Ibs. tension or compression. The jacks, = ep ys te ag 4, dl 
with a stroke of 8.25 inches at .3 inch per second at maximum load (15,000 ibs.), mee 8609, MIL-A-6064 and MIL-E-5272A 





Features: 1. Jacks are equipped with 








are equipped with an auxiliary reduction for a control mechanism. non-jemming stops 
The proven elements of this efficient EEMCO actuator system, motor with gear box Gee 
and the jacks, can be adapted for other uses individually or in similar assemblies. 2. Jacks are equipped with auxiliary 
reduction for a control mechanism 
Your inquiry is invited. 4. Motor has magnetic clutch and brake 





ELECTRICAL ENGINEERING & MANUFACTURING CORP. 


4612 West Jefferson Boulevard, Los Angeles 16, California * Telephone REpublic 3-0151 
DESIGNERS AND PRODUCERS OF MOTORS, LINEAR AND ROTARY ACTUATORS... EXCLUSIVELY! 
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Fairey Rotodyne Flies for First Time 


Fairey Rotodyne takes off vertically at White Waltham Airfield, Berks, England 
turbines. For takeoff, compressed air from engines is directed through rotor blades, burns with tuel in tipjets 
of more than 17 tons; will carry 48 passengers or 44 tons of freight 400 mi. at 155 mph. speed 





Chance Vought Readies 
F8L-2 Prototype 
Aircraft will 
soon roll out a FSU2 for 
flight testing and prospects appear good 

for a Navy production contract. 


Navy has plans “at the present time’ 
a production order for the 


Dallas—Chance Vought 
prototype 


to issue 
F8U-2, according to Rear Adm. Robert 
E.. Dixon, chief of the Bureau of Aero 
nautics. 

The new fighter, a modified version 
of the FSU-1, will go into flight test 
phase this winter. 

Chance Vought also is working on a 
new fighter designated FSU (AW 
April 1, p. 23), and Adm. Dixon said 
“it is our earnest hope” that Navy will 
have the funds to bring both the F8U.3 
and the competing McDonnell F4H-1 
design to the flight test stage. 

Chance Vought's F8U-3 is a radically 
new design for an all-weather carrier 
fighter to succeed the FS8U-1. It is a 
larger aircraft, designed around a dual 
powerplant approach using the Pratt & 
Whitney J75 turbojet engine and a 
rocket motor. 

F8U-3 is scheduled to make its first 
flight next summer 
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Board of directors of United Aucraft 
Corp declared a 20 tock dividend of 
one additional share of common stoch 
for every five shares held Nov. 21. Dh 
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New B-58 Contract 


Contract for $12.5 mil 


Washington 
lion to speed production of Convair's 
B55 supersonic bomber was announced 
last week by the Air Force The funds 
procurement of long 


B55 


vrcraft ordered tor the 
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lead time items for 
bevond the 30 


test program 


production 
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Command s 
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Research and 
Development Flight Test 
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AIR TRANSPORT 





New Rate-of-Return Yardstick Proposed 


Bureau of Air Operations proposes change in CAB 


rate-of-return stand; fare probe will begin today. 


By Ford Kastman 
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ibove revciik Tr 
quired to meet operating expense to 
urlines to 


existing 


enable 
¢ Compensate stockholders 
cle quate ly 

© Pay fixed charges. 

© Attract capital on advantageous terms 
in the f 
¢ Maintain the financial integrity of the 


wesecable future 
inline 

tion with this, considerable 
pace m the re port was devoted to fa 
tor iffecting the cost of icquiring the 
ipital to 


rent and future need 


In Cone 


necessal meet airline cul 
It pomted out that consumers should 
pa ill costs of providing the 
well as the 


materials, ce 


cxpect to 


Hece wy ipital i custom 
iy CXpens of wage 
preciition and tan The re port w immed 
that 


cthoient management must use its best 


honest, cconomical and 


howevel! 
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cflorts to keep ill costs, including that 


of ¢ ipital it 
So lara 


the report ( 


i munimumn 
yct equipme nt is concerned, 
timated that the industry 
10ow has on order equipment whi h will 
ost approximately $2 billion 
Pro pective funds to 
on of flight capacity and reequipment 
vill ome from the foil 
report said 


finance « xpan 


ving major 
ource the 
® Depreciation—cash throwoff 
© Insurance companies—iong 


term loan 


commitment 


® Bank 


loans—for shorter, supplemen- 

i requirement 

¢ Retained carnings. 

@ Sale of aircraft. 

@ Sale of bonds to t 
Depri mation 
uns from the ile of raft a 

ipital avail 


he gcnci il public 


retainea carning ind 
count 
for a DStantial source of 
ible ft 
ost 
Long ind 
from companics OF 
rclativel low ite 
the cost of equity financing is about six 
times as great as debt financing 
ng to the Howell report 

An outstanding asp f the re 
uid, is 


ccquipment it little or no 


hort-term loan in be 
obtained msurance 
hank it whilk 


iccord 


cquipment program the report 
that manv of the 
completed their financing requirements 


for the 


carriers already have 


next couple of year through 





Continental Petitions 
Washington—Continental Air Lines 
last week Civil Aero 


nautics Board for a fare increase amount- 


petitioned the 


ing to an average of over noncom 


petitive segments of its route system. 


Continental said although its major 


routes show a profit the company sus- 
tained a loss of one and a half million 


dollars on its local D€ 


loss coupled with the present downward 


3 operations, The 


trend in national economy will not earn 
Continental a reasonable return on in- 
vestment for 1958 even with the pro- 
posed increases, the airline said. 

Ihe increase, if granted, would bring 
a return of about $600,000 a year, Con- 
tinental said Approximate ly 60° of the 
increase is related to the former Pioneer 
system plus local service segments created 
by the integration of that system with 


Continental 











debt financing at relatively low interest 
rates 

An interesting 
drawn from this advance 


observation to be 
financing, the 
report pointed out, is the confidence 
which airline have in’ the 
fundamental long run position of their 


manager 


business and the confidence which in 
formed independent joan officer 
in the airline Lhis ha 


ency to keep the cost of capital within 


have 
industry i tend 
reasonable bound 

Ihe higher cost of equity « ipital can 
be blamed in part on the low dividend 
payout which is not popular with stock 
holders lo theu 
quirements, however, airlines generally 


mect current rr 
have not relied on equity financing, but 
it may be required in future financing 
As a result, the 
vas determined bi 
of both debt and equity financing 
the industry 


uggested rate of return 
weighing the cost 
tr 


Rejects Operating Ratio 


I he Howell report ilso re jected all 


line contentions that an operating 
ratio ipproach instead of rate of return 
determine rate 


hould be used to 


Carriers claim that because airlines ha 


| high operating ratio and a rapid capi 
that the 
proach to reasonable rate of 
inappropriate Howell includes thes 
for rejecting the operating 


tal turnover conventional ap 


return 1s 
rcasons ratio 
ipproach 

© Cost of capital ind its earning 


rato approach makes full 
character 


price 
ilread illow 
nature and 


ratio ind ipital 


ance for the 
airline operating 
turnover 

eAny use of the so-called operating 
ratio approach must necessarily result 
tment The 


vhat 


in certaim carnings on Inve 


question would seem to be, not 


is an appropriate operating rati but 
vhat should be the end result 

© Investors are primarily interested im 
Wheth 


iting ratio 


return on their commitment 


the busine has a high oper 


iting 
| 


ccoconda4ry 


primar ly 


ind rapid turnover or a low oper 
ratio and slow turnover is of 
concem Ihe investor if 
interested in the amount of dollars they 
get in relation to what the 
@ Operating ratio approach is 
oncept The ce 
manv infirmities—the chief 
little incentive to cfhicicnt 


ind economical oper ition 


put in 

entially 
1 cost plu t plus 
concept ha 


on there 


@ Operating ratio approach a 
tatistical exhibit 
No objective data 


what the rati 


by carriers’ 
complete. 
ented to show 
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First Electra Rolls Out Ahead of Schedule 


Lockheed Aircraft Corp. last week rolled out its first Electra turboprop transport 


actual production began in May, 1956 
used in proving program aimed at Civil Aeror 


erplants are Allison 501 turboprops 
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No new first flight date has been set; original date was Jan 


bound pa 


Plane was a month ahead of produc tion schedule birst 
31, 1958. Initial four Electras will be 
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BIRDLIKE shape of TWA terminal roof design is evident in street side oblique view. Banks of skylighting separate the four thin concrete 
vaults forming shell over central area of the proposed Idlewild facility. Single-story adjoining structure at right houses ticket and check-in 
rea; similar unit at left contains baggage checkout area. Restaurant patrons will look out of glass walls under the soaring vaults 


TWA Picks Futuristic Terminal Design 


By Glenn Garrison onm Cs th th @ Electronically controlled entrance 
vit door 


New York ork irl ord p e View of iW an soy « 


RCI ndow 


desig to be compl 
International Vy 
lhe terminal, one of s« i C thn featu t nut wil f rie ral unit 
line facility vhich | © Ticket and check-in I thin coner hell form 
wild central terminal lon itce it st t i ’ i ch Shell 
j trikin iulted | trance loo | | 

the main building o @ Central information desk 

d departr obab il OIsed uur pot 

ilit vill handl lectronicall ontre vO oyecting arms on ¢1 

ransports at once d ©@Main waiting area I mit are singh 
ad | ‘ pit } ( om mitumimng ti 


ned to pro cle 
¥ comfort and on i cr ( that it nght from 
onftamin 


unorthodox mtenor 


ult 
it ther 
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iad thew ircratt hinges © Self scTvice bagg { mney. rant ind Hiadl 
th WMOvili ice \4 Ih will ituated if treet ( I hell vith the ount 
ind ther clement 


} Waiting roo 


tail nd mnected 


In announcing plans fo 
TWA President Carter 
the structure is designed 
ciency, functionalism an 
aviation era ahead Lhe 
to make it the howcasé 
system, Burg ud 

Architect EK:ero Saarinen said 
mary consideration in designing 
terminal were two: to provide a natural 
Sequence f movement for passengers, 
making their activity a paint ‘ 
sible, and t cxpre the purp 
building n its design 

An au terminal 1 pl 
tion, Saarinen ud ind 
like rie Most ir termina 


honky-tonk 


ti 


wherea mn ) the 
MODEL of entire terminal shows glass-topped passenger fingers leading to two buildings yy i]t some beautiful str 
where passengers will wait to board their aircraft. Fingers feature moving sidewalks for The 125-ft. finger 
inbound and outbound passengers Ramp positions for 14 Boeing 707s will be provided main building with th 


under the plan topped with gla ind 
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\ provide glare-free visibility 
it might. Each 
| 20-ft.-per-min 

each direction and a non-moving pas 

geway for those who prefer it. At the 
ramp end of the fingers will be several 
each of the two 

vill be 


and can 


finger will contain a 


moving sidewalk in 


boarding rooms in 


building Ihe rooms built 

ound skv-lighted garden area 
be divided to separate coach and first 
on combination flight 


la passenger 


Passenger Protection 
Although passengel will be exp cd 
to the weather in boarding aircraft 
IWA is studving 
I protection 
e president 
clude the movablk 
vhich Cla ud 
rimental stage Lhe 
vered roof prin pal 
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provision i 


iiong each arn 

Asked 
Saarinen said “‘we will do what 
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Underg 
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“It makes sense, Roger... 


the safest engine is a clean engine... 


and there’s no cleaner engine 


than a Gulf-lubricated engine!”’ 





Use new Gulfpride Aviation Oil 
Series D, the detergent oil, or Gulf 
Aircraft Engine Oil, the straight 
mineral oil. Either way, you'll be 
keeping your engine clean, and 
making it safer. 


Gulf oils lubricate engines thoroughly and 
efficiently and also keep engines clean. 


That means increased periods between 
engine overhauls, because of less wear and 


tear on engine parts, 


AVIATION PRODUCTS 





Guif Aircraft Engine Oil is the finest 
straight mineral oil you can choose — keeps 
engines as clean as any straight mineral 
oil can. But for the greatest possible clean- 
liness, buy Gulfpride Aviation Oil Series 
D, the detergent oil. 

Gulfpride Aviation Ot!—Series D. Deter- 


gent oil—for greatest possible cleanliness in 


radial,inline and horizontally opposed engines. 


Gulf Aircraft Engine O11 — Straight mineral 
oil that minimizes sludge and oil inlet screen 


deposits, keeping your engine clean and safe. 


AVIATION 


flaceari 


tmaine 
ore 


GULF 


“arvon peosec” 





Flight Engineers Bid for Jet Age Role 


By L. L. Doty 
Washington—Flight engineers ar 
pinning their hopes for a jet-age future 
1 a program that is sure to meet 
trong resistance from airline pilot 
confi between the 
International Assn 
ibout 90° otf 
nd the Au 


smolde ring 


Lhe growing 
llight 
union senting 
rine flight engineer 
ine Pilots Assn. has 
three vears. It began to come to a 
head last November when the pilot 
idopted a resolution that would require 


third crew member 


enginect 


r¢ pre 


bee il 


on jct transports to 
qualihed pilots (AW Nov. 19, 1956 

39 

lull scope of the struggk 
the two un be brought into the 
open for the first time in January when 
omments and arguments are submitted 
to the Civil Aeronautics Board on a 
proposed rule governtng flight engineer 


between 


] 
Ons Will 


certihcates 
Ihe basi 
nee;rs will 


whether flight engi 
present profes 


issuc 
retain their 
ional status as crew membecrs on jet 
vithout 
quirements—will be 
illv at the collective 


vhen airline begm 


transports meeting any pilot 

determined fi 
bargaining table 
negotiations with 
the two unions on turbine aircraft op 


crations 


Engineers Win Round 


In this connection, Flight Engineer 
International Assn. won a first tenuou 
hold on its future position as a 1 sult 
of a contract signed with Pan Ameri 

in W orld \irwa AW Nov t pP 25 
\ joint interpretation of the agr 
which runs until 1960 read 

It is the specific intention of th 

that Pan American shall not 
| nmNICCI i the term 
of a prot ional 


the cngimecring 


ment 


pe riit train 
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problem is more than pre f flight and 
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In re t ALPA 
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Caravelle in Varig Markings 


Aviation Caravelle jet 
ordered 


transport 


Varig Airlines 


Brazilian carrier has 


markings are shown on Sud 


ordered. Three are on option besides the two 





Quicker, Simpler 


(and that means CHEAPER) 


maintenance 
with the ELAND 


EFFICIENT AIRLINES are thinking more and 





more in terms of propeller turbine propulsion 
for short and medium haul services. In this 
field the Napier Eland has a number of out- 
tanding advantages, among them being its 


extremely low maintenance costs 


CHEAPER ON THE GROUND PASSENGER APPEAL 


The Eland engine consists of four main sub-assemblies 
reduction gear, compressor, combustion chambers and 
turbine. Each sub-assembly is a self-contained unit that can 
be removed and tested separately. This type of construction 
makes for easier and quicker maintenance and gets the 


maximum working life from each component. 


CHEAPER IN THE AIR 


Ihe Eland is designed for economy. A Convair with piston 
engines will carry a full payload 250 miles, but the same 
aircraft, after conversion to Eland engines, is able to extend 
its range to 970 miles and increase its speed by §§ m.p.h 
The extra 2,000 h.p. that is developed by the Elands enables 
the same aircraft to carry its full payload under operating 
conditions of extreme temperatures and altitudes. This 
economy and flexibility can be expressed in substantially 


lower operating costs 


Cee 
the /era/ 
(RRR: 


Passengers need no technical knowledge of aircraft to form 
stubborn preferences. Once they have experienced (or been 
told about) the smoothness and quietness of turbo prop 
flight, they will avoid travelling by piston engined aircraft 
whenever possible. In addition, the greater simplicity and 
reliability of the turbo prop engine are factors that weigh 
heavily with the passenger and influence his choice of airline. 


TO BUY OR CONVERT? 


While the final decision depends on a number of variables— 
such as the life of the aircraft, its book value and its revenue 
earning power—it is almost always sounder economics to 
convert an existing piston engined machine than to buy a 
new airliner. An Eland conversion can be carried out for 
less than a third of the cost of a new aircraft with the cer- 
tainty that this expenditure will be quickly recovered by the 


increased earning power. 


of the ELAND is beginning 


SUE naehs O. NAPIER AND SON LIMITED, LONDON, W3 NA PIER 
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Mockup Shows DC-8 Lounge 


Lounge arrangement in Douglas DC-8 mockup exhibits li 
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for commercial operations in the jet era... 


ne occ n eos @ 


FASTEST INTEGRATED FUELING 
AND SERVICING FACILITIES 


Parsons-Engineered installations are giving thirsty jet-birds 
more air time —extra time for carrying payloads for profit. 
Parsons’ advanced engineering of aircraft servicing facili- 
ties reduces ground time to minutes — EXPENSIVE time 
that is being lost now by outmoded methods. Originated by 
Parsons for military operations, these systems will keep 
your jets where they pay —in the air. 


Your inquiry concerning engineering, procurement, 
construction, and supervision is invited 





PARSONSES, woos 


THE RALPH M. PARSONS COMPANY [| =. 





ENGINEERS+ CONSTRUCTORS 
LOS ANGELES 
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> Air France hia ppointed Batten, Bar 
ton Durstine & Osborn In N 


York as it iivcrtising agen 


P United Air Lines report 
ny record for air freight 

(Jctober 1 he irline flew 5,707,000 
freight ton-miles, 3 over the same 
period of 1956. United also flew 415 

101,000 revenue passenger-mile 1] 

697 000 revenur uirplane mil 
October. Air mail, including first 


M 2,471,000 ton-miles, a 5 in 


r Octobe 1956 ] x pre 
it 993,000 ton-miles 


> Swissair has purchased an additional 
Douglas DC-7C airliner and a DC-OA 
irgo transport for delivery in late 1955 
Ihe DC-7C purchase brings to 121 the 
number of DC-7¢ pur hased by thi 


| 
ad birhine 


> The Port of New York Authority wil! 
dedicate its $30 million International 
Arrival Building and adjacent Airline 
Wing Buildings in Terminal City at 
wk International Airport on De« 
Authority 1\ the estimated 

the facilities within the ¢ 
Terminal City will amount to $150 
million. Previou timates were $120 


llon 


> Seaboard & Western Airlines flew 
| 5.535 revenue ton-miles of sched 
ed transatlantic air freight in October 


} increase over the same month in 


> Scandinavian Airlines System will b 
mn tourist cla ervice between Europe 
nd South Africa, with direct connect 
ing flights from the U.S... on Nov. 21 
The new service will operate with Doug 
las DC-6Bs which will seat 45 passen 
rC] 5 in tourist conhguration, 20 in 
leepers and first-class dormette seat 

Next April, SAS will begin operating 
the route with Douglas DC-7(¢ 


> Mohawk Airlines established new Oc 
tober traffic records for the company br 
urving 42,06 passeng¢ 865.594 


enue pa enger-mil The new re 
rds were 6. ind | ; 


re pectivel 
ver October, 1956. Mohawk also car 
ied 73,014 lb. of air mail, 201,217 lb 
f expr ind 241,236 of freight 


> American Airlines had added a fourth 
Douglas DC-6A ait freighter to its over 
ight transcontinental cargo crvice 

Service is scheduled to leave Newark 
Airport, at 11:00 P.M., EST, and arrive 
) Angel it 10:30 A.M. PST 

ops at Buffalo and Chicag 
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AIRLINE OBSERVER 


> United Air Lines’ window shopping spree for additional jet transports is 
keeping manufacturers on edge. Convair is still hopeful the airline will 
settle on the 880 turbojet for its medium range needs (AW Oct. 7, p. 38) 
but Boeing feels its sales pitch on the 727 turbojet has made a deep impact 
on United's enginecring team which last week moved trom Seattle to Santa 
Monica. As ot late last week, it appeared likely that United will purchase 
an additional 10 DC-8s and Douglas is hopeful that an order for DC-9s will 
follow as a logical airplane to fill out a well integrated fleet 


> ( ipital Airline petiti 
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Capital ha 
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other dome trunkli 
No 1] | 4) but 
Exception is Northeast 
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P Acroflot, Sovict-owned airline, is planning to inaugurate Tu-104 jet trans 
port service between Moscow and Budapest “in the very near future Phe 
airline also will soon begin Tu-104 service on the Moscow-Petropavlovsk 


route, 


uppo tin 
transport helicopter de 
dictate 
by-400 ft 


will not materialize until ther 


i performan c that 


landing wea 
md tran port convert han 


>» Western Air Lines flight engineers have certified Flight Engineer's Inter 
national Assn. as their collective bargaining agent. The group voted 69 to 5 
against continued representation by the Air Carrier blight Engineers Assn 


P Trans-Canada Airlin ntine 
mcrease is nec AW Sc 

pointing to improved 

uid he felt “justified 1 

era will be no mo 

P Latest Air Transport Assn. long-range forecast indicates turbine powered 
aircraft will be carrying 30°07 of all domestic traffic by 1959 
and turbojet transports will be the basic aircraft by 1961 and will then be 


producing about 40 billion seat-miles annually 


Purboprops 


© United Air Line ha vain 

tem on long-range DC-7 flight 
the time reservation 
provide cat assignimnent at 
the airline to return to the 
Scat assignment at checkan time 
P Iceland Airways reports a payload of 75° on Viscount operations from 
Reykjavik to Glasgow, Oslo, Copenhagen, London and Hamburg compared 
to a 58° 
began Viscount service in June 


payload prior to the introduction of the turboprops. The carrier 











Now flying —the new 





LOCKHEED means leadership 











multi-mission Lockheed «DAE a-& AAS. 


—the Answer to the Air Force’s Urgent Need 


for a Jet Utility Trainer-Transport 


Designed, built, and flown in record-break- 
ing time, the new “economy size” Lockheed 
JetStar can perform the following missions 
(just as well as the big jets—and for only a 


fraction of their costs): 


For ATC: The JetStar fills an indicated need 
of the Air Training Command for a “top-off” 
navigator bombardier trainer aircraft which 
more nearly equals the speed of jet bombers 
on operational duty. Cruising faster than 450 
knots at altitudes up to 45,000 feet, the JetStar 
fills existing speed/altitude gaps between 


trainer and tactical aircraft in current use 


For MATS: The Aids to Airways Communica 
tion Service, operated under the Military Air 
Transport Service, is charged with the respon- 
sibility of airways inspection. The JetStar’s 


high speed and altitude capabilities 


com 


parable to today’s tactical aircraft— will per- 
mit more thorough and effective airways 


inspections 


Command de- 


For SAC Ail 
pends upon high speeds to rush high priority 


rhe Strategic 
cargo from its headquarters to its retaliation 
bases. The new Lockheed Jet Star can transport 
critical parts for bombers and navigation in 
struments to SAC 


at much lower cost than the big jets) 


bases — with jet speed (but 


In addition to those above, the new 
Lockheed JetStar can perform many other 
essential military missions. Like all 
Lockheed planes the JetStar is easy to 
maintain, and has the inherent stamina to 
insure optimum utilization —qualities that 
are more important today in military air- 


craft than at any time in our history. 


GEORGIA DIVISION, Lockheed Aircraft Corporation, Marietta, Georgia 


NAVIGATOR BOMBARDIER TRAINER 
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ELECTRONIC countermeasures (ECM) techniques and devices are evaluated to determine their effectiveness against variety of surveillance 
and missile guidance radars at test ranges like this one operated by Radiation Inc. under Air Force sponsorship. 


Exclusive Report on Countermeasures: Part I 





Avionics Fights Its Own Silent War 


tack, 
rupt vital communication 
first 
Jamming of Arcti 


By Philip J. Klass 
New York—Electronic countermea 
ure thy ilent, highh 
of clectromagnetic detection, di ruption 
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radar, radio and infrared for 
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urveillance, weapon guidance 


Electronic countermeasures action by 


an enemy, designed to obscure the at 


50 


defenders and inter 
_ could be the 
harbinger of an all-out attack 
Distant Karly Warn 
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Who's Who in 


Countermeasures 


Avionics COM pai 5 known to be A 


tive in the field of clectronic counter 


measures include the following: Air 
borne lnstruments Laboratory, CGS Lab 
oratories, Collins Radio, Electronic Com 
Specialty 


lelevision, En 


munications Inc Klectronic 
Co., Emerson Radio & 
Research 
Kederal Telecommunication Laboratories, 
General Electric, General Mills, Gilfillan, 
Haller Raymond & Brown, Hallicrafters 
Hoffman Electronics, Litton Industries, 
W. L. Maxson, Melpar, Motorola, Radia 
tion Inc., Radio Corporation of America, 
Ramo-Wooldridge, Raytheon, Sanders 
Associates, Sperry Rand, Stanford Re 
search Institute, Stavid Engineering, Syl 
vania and Westinghouse Electric Corp. 


Corp., Farnsworth, 


y y 
gineering 
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mon 1 mood 


blaze and there is a small international 
incident 
Men are killed, plan re lost, but 


the probing goes on 


Types of Countermeasures 


countermeasure 


Electronic perform 


1 varicty of missions, but generally may 
be classified into one of thre 


clectroni 


itegories 
© Reconnaissance counter- 
used to detect and analyze 
radiation from aircraft, 
vehicles as 


measures are 
clectromagnect 
missiles and other militar 
well as from fixed radio-radar installa- 
tions. Objective is to pinpoint their 
location and to determine type of clec- 
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CHAFF, consisting of thousands of tinfoil strips, is dropped from aircraft to produce 


obscures bomber 


from ground radar 


echo 
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Automatic 
high-speed 
frequency analysis 
of taped data... 
permanently 
charted 
































From tape-recorded data—to permanent chart 
a complete Fourier analysis in minimum 

time with maximum accuracy ... with a Davies 

Laboratories Automatic Wave Analyzer. 


Do you have magnetic tape recorded data from vibration, 
noise, shock or flutter analysis of vehicles, aircraft, missiles or 
ships? ... or seismic recordings, powerline disturbances, or other 
phenomena characterized by fluctuating data? Feed this tape 
recorded information to a Davies Automatic Wave Analyzer, 
flip the switch, and a complete Fourier series is automatically 
plotted and printed in permanent record form. 


Davies Automatic Wave Analyzers can accurately plot these 
data as either amplitude-versus-frequency or power-versus- 
frequency. Davies Analyzers are also equipped with a “‘quick- 
look”’ facility. Series 9020 provides a quick analysis across its 
frequency range of 3 to 2,000 cps in only 15 minutes. Series 
9050 will span 3 to 10,000 cps in just 15 minutes. Linear 
or square law output, as desired, is recorded by a Brown 
ElectroniK Potentiometer. 

Multi-channel inputs permit analysis of as many as six 
channels simultaneously. By adding the Davies Input Switch- 
ing Panel, a serial analysis of up to 14 channels can be 
made. 

The Davies Automatic Wave Analyzer can process data in as 
little as 3°), of the time required by digital methods, thus per- 
mitting the analysis of large samples, resulting in statistically 
reliable information. 

Complete technical information and application data for the 
Davies Automatic Wave Analyzer can be had by requesting a 
copy of new Bulletin 9100—write to Minneapolis-Honeywell 
Regulator Co., Davies Laboratories Division, 10721 Hanna 
Street, Beltsville, Maryland. 


Honeywell 


DAVIES LABORATORIES DIVISION 
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ECCOSORB, flexible foam sheet microwave 
ibsorbent material, reflects only two pet- 


cent of radar energy that hits it 


connal il} 


nissile or other vehick 

idar for navigation 

ombing or surveillance run 

of giving a 
le radiation 
mphasis on inertial system 


iy its position by 
Thi explain the 


dance navigation and bombing 
f infrared or passive (non 
radar for urveillance IL he 
do not radiate clee 
thu 


Iii On ivalll 
place carly in 1943 
upied Kiska in the 
nnaissance photo 
ing tructur 
I cmbled ' 
é idar iptured 
Air Force B-24 w 
lectroni ountermecas- 
rs and flown close to Kiska. 
unfamiliar radar signal vere ck 
md traced to the suspected 
ilarly equipped U., S. aircraft, sub 
lled ferret vere cm 
ifterward in North 
German air defens 
1 1943 Nar patrol 
uuthitted with reconnai 
l vith 


itly ! 


cq ppc 


vhich pl vi 


Japan 
' 
I 1On 


iadrant D i 


With th KIM 

ld ipproa ime 
ind tage UTprise 
potted b Japane 


enemy will not nece 


AVIATION WEEK, November 18, 1957 











PAVES THE Al 


TO INTELLIGENT DESIGN 


‘ Century Model 408 Recording 
Oscillograph is rapidly becoming 
“standard of the industry.” It has 
been designed and built expressly for 
mobile and airborne operation. As 
with all Century industrial instru- 
ments, the Model 408 Oscillograph 
incorporates the utmost in modern 
design and workmanship resulting in 
simple and efficient operation and 


Century Electronics & Instruments, Inc. 


1333 No. Utica Tulsa, Oklal 


WAY 


oma 





yperate all of his radar imultancouslh 


particularly im peacetime [his mean 
that ferret 
bait the 


loser than necessary merely to detect 


urcraft must someting 


opposition § D ventunng 
i radar signal 

During wartime the baiting is made 
casicr because a ferret aircraft can em 
ploy active jamming. For examplk 
prior to the invasion of Sicily the Allied 
Command needed to know whether 
German coastal radars, normally used 
only against shipping, could be el 
ited sufficiently to be employed igainst 
urcraft. ‘lo find out, a ferret aircraft 
equipped both with reconnaissance r 
ceivers and active (jamming) electroni 
ountermeasur vas flown near the 
oast of Sicils 

Ihe ferret’s receivers showed that the 
three German air defense radars wer 
trained on it, but the two coastal radar 
ontinued to follow ships at sea. Then 
the ferret turned on its jamming equip 
ment, putting the air defense radar 
uit of action 

After only a short delay, the coastal 
radar uddenly stopped their normal 
duties, aumed skyward and followed 
the ferret Ihis was the information 
sought. Both the air defense and coastal 
rudat vere heavily bombed before the 
invasion began, and aiucraft wer 
cquipped with jammer capable of 
ountering the coastal radars 

Newer U.S 


ment which detects when the airplane 


bombers carry equip 


is being illuminated by radar energ 
from the ground, from an interceptor 





Price of Secrecy 

German scientist hit upon the idea of 
using chaff (thousands of strips of tin- 
foil) to confuse radar operators more 
than a year before it was first employed 
by Allied bombers in 1943 with great 
effectiveness. But the idea was classi- 
fied “top secret” and not disclosed even 
to German radar engineers When 
British began to drop chaff, it came as 
a complete shock and surprise to German 
radar engineers who had not devoted 
any efforts to anti-chaff techniques. It 
required more than a year before Ger 
mans could put even partially effective 
anti-chaff techniques into use 











or missile. In the case of an enemy 
interceptor, momentar illumination at 
regular intervals tells the bomber crew 
that the interceptor’s radar is in it 
scarch mode and has not yet potted 
When radar illumination 
of the bomber remains on continuously 
the latter's crew knows that the inter- 
ceptor has locked onto the bomber and 


the bomber 


I pressing its attack Thi warning 
cnables the bomber crew to take evasive 
iction, or turn on its own active clec 

tronic Countermeasure 

Where ground or shipboard radar | 

used for tracking, the presence of con 
tinuous illumination likewise is a warn 
ing to the aircraft crew If recently 
developed _ track-while-scan techniques 
ire employed, however, the target may 


Rascal Is Directed Toward Ground Target 
Air-to-surface GAM.-63 Rascal guided missile (AW Feb. 11, p. 28) is released from B-47 
at Air Force Missile Test Center, N. M. Bell Aircraft Corp. weapon, scheduled to become 
32 ft. long, 4 ft. in diameter. 


operational with Strategic At Command 


54 


a 


... cross new 
frontiers in system 
electronics at THE 

GARRETT CORPORATION 


Increased activity in the 
design and production of sys- 
tem electronics has created 

openings for engineers in the 
following areas: 


ELECTRONIC AND AIR DATA 
SYSTEMS Required are men of proj- 

ect engineering capabilities. Also 
required are development and 
design engineers with specialized 
experience in servo-mechanisms, 
circuit and analog computer design 
utilizing vacuum tubes, transistors, 
and magnetic amplifiers. 


SERVO-MECHANISMS 

AND ELECTRO-MAGNETICS Complete 
working knowledge of electro-magnet- 
ic theory and familiarity with materi 
als and methods employed in the design 





of magnetic amplifiers is required. 


FLIGHT INSTRUMENTS AND 
TRANSDUCER DEVELOPMENT 
Requires engineers capable of analyz- 
ing performance during preliminary 
design and able to prepare proposals 
and reports. 


FLIGHT INSTRUMENTS 

DESIGN Requires engineers skilled 
with the drafting and design of light 
mechanisms for production in which 
low friction, freedom from vibration 
effects and compensation of thermo 


expansion are important 


HIGH FREQUENCY MOTORS, 
GENERATORS, CONTROLS Requires 
electrical design engineers with 
BSEE or equivalent interested in 











high frequency motors, generators 
and associated controls 


Send resume of education 
and experience today to: 


Mr. G. D. Bradley 


9851 S. Sepulveda Bivd 
Los Angeles 45, Calif 
DIV isions 
AiResearch Manufacturing 
Los Angeles 
AiResearch Manufacturing 
Phoenix 

AiResearch Industrial 
Rex — Acro Engineering 
Airsupply Air Cruisers 

AiResearch Aviation 


Service 
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SPECIFICATIONS 


CM.710 


AiResearch Cam-Piston Air Motors ia. Woiah (i 
function with complete reliability at wetshe 6 


pressure and 


extreme temperatures—require Seaside ihetoienn 
no conventional lubrication or cooling tn hae 





Her are air motors that operate ing the overall volume of the motor upply. Length v diameter shape 
dependably far beyond the tempera Motor acceleration is extremely can be changed by varying the num 
ture limits of electronic and hydraulic fast —less than .05 second in most ber of pistons and/or the piston diar 
units applications. Low rotating speeds eter and stroke 

Using bleed air asa source of energy from 100 rpm to 2500 rpm — make When coupled with a ball screw 
the output of the air motor is almost gear reduction unnecessary and mini which may retract within the full 
linear with inlet pressure, allowing mize problems of over-speed control length of the motor shaft, the cam 
maximum efhciency through a wide rotational stresses and wear piston air motor has wide application 
range of operating conditions. High Flexibility of the basic design is a compact, high-performance 
horsepower and torque to weight allows for a wide range of motor size linear actuator in high temperature 
ratios are obtained by displace from less than | hp up to 300 hp pneumatic power control system 


ment volume per revolution exceed depending on the available pressure Your inquiries are invited 


« Outstanding opportunites s for quali fe d engineer 


THE CORPORATION 
AiResearch Manufacturing Divisions 


{ngele 45. Calif ’ *hoer on 


ind manufacturers of air 


ont ~wOTORS Gas TUReImE tnGinES 





CHARTING 
THE “BLIPS” 


FOR INDUSTRY'S 
VIP’S | 


Every day as the world grows smaller the importance 
of electronic know-how for America’s security grows 
bigger. 

Some of America’s leading electronic organiza- 
tions, ranking among the finest in the field, utilize 
Andrea's talent, resources and experience to aug- 
ment their facilities on such applications as missiles, 
radar, navigation and guidance systems. For in- 
stance, Andrea development engineers work closely 
with such outstanding organizations as Bendix 


Radio, Division of Bendix Aviation Corp., Ford 
Instrument Co., Division of Sperry Rand Corp., 
Radio Corporation of America, Raytheon Manu- 
facturing Company and many others. 

Andrea offers industry, imagination and ingenuity 
in every area of electronic development and research, 
and is known to all defense departments for con- 
sistent top-level performance in advanced electronic 
design. We can help you with your electronic 
problems. Simply write on your letterhead to: 


SYSTEMS DIVISION 


RADIO CORP. 
Long Island City 1, N.Y. 


A Pioneer Name in Electronic Research, Development, and Production of Weapons Systems, Communications, 
Navigation, Interphone Systems, Counter Measures, Semi Conductor Applications. 
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INNEW MODEL 21 AMERICAN MECHANICAL INERTIA REEL 
HAS WIDE ANGLE OF INERTIA RESPONSE 


An entirely new shoulder-harness take-up reel, built and approved under Spec. MIL-R-8236, Type MA-1. 
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To voice the world’s 


The shipboard and battle-announcing needs of a 
submarine pose problems that just “standard” 
equipment can’t meet. 

Exceptional ruggedness is required, both to 
withstand shock and to resist heat, humidity, and 
salt moisture 

Power must be adequate, yet compressed into 
the smallest possible space 

Dependability is relative to such factors as 
cruise distances never before attempted by under 
water craft 

An example of products meeting such prob- 


newest submersibles 


lems is found in the announcing equipment 
aboard the atomic-powered Nautilus and Sea 
wolf, built by our associate division, Electric 
Boat, and “voiced” by Stromberg-Carlson. Here 
standard components were re-designed to the 
special conditions involved. On the Nautilus, to 
date, our equipment has logged more than 60,000 
nautical miles without difficulty of any sort 
Similar equipments also serve the land and air 
arms of our country’s military forces and give 
evidence of equal dependability under the special 
conditions for which they were designed. 


STROMBERCG-CARLSON 


A OIVISION OF GENERAL DYNAMICS CORPORATION 


General Offices and Factories st Reckester M ¥.—Weet Coast pleets ot See Biege end Les Angetes, Call? 





































unless the bundle of chaff contains foil 
trips of assorted lengths resonant overt 
the full operating range of the radat 

Che corner reflector is a simple type 
of passive electronic countermeasure 
which tends to focus or reinforce the 
radar energy that strikes it, returning 
i much stronger echo that would be 
obtained from a flat object of the samc 
external dimensions. The corer 
flector consists generally of three mu 
tually perpendicular flat plates joined 
so that they have a common corner 

The device returns the strongest echo 
when the radar energy is directed 
toward the reflector corner because a 
triple reflection occurs from all thre« 
ides 

As the angle of beam _incidenc« 
relative to the corner increases, the sig 
nal enhancement falls off somewhat 
The amount of signal enhancement 
ind rate of fall-off with incidence angk 
depends upon the shape of plates used 
in the corner retlector 

A more effective, but more expen 
sive, type reflector is the Luneberg 
lens. This is a plastic sphere which 
is so constructed that it has a vari 
ible dielectric constant which focuses 
incoming radar energy from a wid 
ingle of incidence onto a metal coated 
internal surface where it is reflected 
back to the radar with considerabk 
ignal enhancement. For example, on 
12-in. diameter reflector of this type 
manufactured by Emerson & Cuming 
produces a radar echo equivalent to 
i target with a 700 sq. ft. cross section 


Decoy Missile 

When one « 
ire installed on a small airplane or other 
vehicle, the enhanced radar signal re 
turned makes it appear to be a much 
larger object on the radar scope or to a 
radar-guided missile. A bomber under 
ittack by a radar-directed interceptor, 
for example, might launch a decoy mis 
sile equipped with a corner reflector 
The stronger radar echo returned from 
the decoy can fool the attacking inter 
ceptor’s radar or its radar-guided air-to 
iir missile into following the decoy 
instead of the bomber 

Corner reflectors were used widely, 
during World War Il. During the 
Normandy invasion, the Allies sent out 
1 group of small British motor launche 
outfitted with corner reflectors that 
made the small boats appear to be of 


r more corner reflectors 


warship size on German coastal radar 
copes. These decoys then made diver 
sionary feints along the coast, mislead 
ng the Germans as to where the Allied 
fleets intended to put troops ashore 

A more sophisticated way to employ 
orner reflectors is to mount them so 
that they can be rotated to produce 
in amplitude modulation of the radar 


signal returned. This amplitude-modu- 
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A. W. HAYDON COMPANY'S 


ELAPSED TIME INDICATORS 


"easure oe 


xe 





7500 SERIES DC 
ELAPSED TIME 
INDICATOR 


Send for Bulletins: AWH ET600 
Basic Elapsed Time indicators 


7500, 12500, 24200 Series. 


+ 


Now the Company offers a com- 
plete line of timing motors and devices 
to record the operating time of any 
electrical or electronic equipment 
Compact, minimum weight, each unit 
has ine digits. They can be used to 
provide daily running time plus a 
total running record, eliminating 
estimating or manual totalizing. They 
increase efficiency and reduce costs, 
since they provide the quickest way 
to know when to lubricate, overhaul 
or replace equipment. They give on 
the-spot pictures of idle and waiting 
periods = machinery. Used with 
electronic equipment, they tell when 
to replace tubes, preventing costly 
failures during essential operating 
periods 

In both AC and DC, continuous or 
manual reset for 50 or 60 up to 400 
cycle line frequency. Will measure 


hours or on down to 10ths of seconds 
All models can be supplied with Radio 
Interference Filtering to meet MIL- 


1-6181B. 













of time, 


e,, 


INDUSTRIAL, 
AIRCRAFT 
and 


| MILITARY 


applications 





Se 


7500 SERIES RESET TYPE 
ELAPSED TIME INDICATOR 


Send for Bulletins AWH ET60! 
Reset Type Elapsed Time indice- 
tors 7500, 12500, 24200 Series. 


Preferred Where Performance 
is Paramount. 


Shown at the left is the new A. W. Haydon Co. catalog 
describing the complete line of timing motors and 

4 devices; if you haven't received your copy write for it 
on your company letterhead 


The a 
A.WG-IRIAYDON Company 
—_e 222 NORTH ELM STREET, WATERBURY 20, CONNECTICUT 


Design and Manviacture of Electro-Mechanicel Timing Devices 






Vought’s 40 years of aviation pioneering 
have steadily advanced America’s air power 


distinguished products blaze the trail .. 


VE-7 Vought’s first production 


S43 


> a, tary trainer, forerunner of Vought’s 
7 :. 3 VE-9 observation plane which 
t 


ae . 
tee] aircraft, a high-performance mili- 
oe: 

6 wy 


‘ equipped the Navy's first commis- 


sioned aircraft carrier. 


O2U-1 Established four world’s 
records for speed and altitude. First 
military aircraft to mount the 400- 
hp Wasp engine. Convertible as 
landplane, seaplane, or amphibian. 


F4U CORSAIR First U.S. 
fighter to exceed 400 mph with a 
full military load. Registered 11- 
to-1 kill ratio over WW II enemy 
aircraft. In production and first- 
line fighting longer than any other 
U. S. combat aircraft. 


REGULUS I First surface-to- 
surface missile to be recovered 
intact. First to be flown success- 
fully from surface ships, sub- 
marines and mobile launchers 
First attack missile to become oper- 


ational with the Fleet. 


F8U CRUSADER First aircraft 
to cross the continent faster than 
sound, First U. S. fighter to exceed 
1,000 mph by official timing. First 
supersonic fighter to operate from 
an aircraft carrier. 


Vought in its 40th year provides pioneering oppor- 
tunities for engineers and scientists. Select openings 
exist in a number of the new projects listed, 





or todays bold, new advances 


REGULUS Il Supersonic surface- 
to-surface missile. Programmed to 
equip Navy’s new nuclear-driven 
submarines. One of Vought’s new 
weapon system responsibilities 


MACH 5 TUNNEL $3.5 mil 
lion facility for testing upcoming 
3,500-plus-mph weapons. Example 
of Vought’s new research and de 
velopment tools, geared for the 


decade ahead 


ELECTRONICS Center of much 
of Vought’s recent pioneering, 
Vought's electronics team now 1s 
nine times larger than in 1950, 
Promises further advances in reli- 
ability, antenna design and auto- 
stabilization 


MACH 2-PLUS FIGHTER 
Due soon from Vought, an all 
weather, missile-carrying, carrier- 
based fighter that can exceed 
Mach 2. Will provide performance 


normally reached only by research 


aircraft 





INERTIAL GUIDANCE 
Vought is adapting inertial guid- 
ance for a new role in ship-based 
missiles. Goals in this unique proj- 
ect include longer-range guidance, 
finer terminal accuracy, ability to 
handle quick changes in launching 
position and variations in course. 


ES 


OUGHT ALRCRAKT 


INCORPORATED + BALLAS, TEXAS 





Producible Systems 


... at Arma they are a result of creative designing 
and intelligent engineering that is geared to 
efficient manufacturing based on assembly-line 
techniques, interchangeable parts, and unit 
replacement components. 


If you are interested, contact ARMA, 
designers and builders of inertial 
navigation equipment, flight control 
systems, computers, automatic gun 
directors, and the like for today’s 
supersonic aircraft and missiles. 
ARMA .. . Garden City, N. Y. 

A division of American 

Bosch Arma Corporation. 


AMERICAN BOSCH ARMA CORPORATION 





lated radar echo can confuse an inter 
ceptor or radar-guided missile that em- 
ploys conical scanning of its beam to 
obtain aiming or steering information 
on target position 

The art of camouflage is as old as 
warfare so it is not surprising that con 
siderable thought has been given to the 
possibility of techniques which would 
nake an object invisible to radar, Despite 
periodic claims of “basement inventors’ 
that they have discovered a paint which 
there 
that a feasible technique applicable to 
high-speed aircraft or missiles has yet 
been Most experts in the 
held doubt whether it ever will 


Radar “Blinders”’ 


lo make an object invisible to radar 
it is necessary to prevent energy from 
being reflected back to the radar an 
tenna 


blinds radars,’ is no indication 


uncovered 


There are two general types of “radar 
blinders :”’ 

© Destructive interference: This type 
inalogous to the anti-reflection 
ings applied to optical lenses, produces 
a reflection of radar energy from its 
inner surface which is opposite in phase 
to that reflected from the outer surface 
of the coating, thereby producing de 
structive interference between the two 
which greatly reduces the energy 1 
turned to the radar. Germans devel 
oped such coatings for radar camou 
flage of U-boats during World War II 
Ihe destructive interference coating ha 
the serious disadvantage of being ex 
tremely frequency sensitive. While it 
can provide some camouflage at one 
radar operating frequency, it is ineffec 
tive against radars at other frequencies 
e Energy absorber: This type secks to 
completely absorb (and dissipate inter 
incident radar energy. German 
absorbent 


coat 


nally 
ilso developed an 
camouflage consisting of a 24-in 
ilternate 
ducting and dielectric 
foam-type plastic had a dielectric con 


radar 
thick 
andwich of lavers of con 


material Ihe 


tant nearly the same as air, provided 
good radar energy absorption over a 
fairly broad band (about 4 to 13 cm.) 

Several companies currently produce 
ibsorbent materials for lining the im 
ide of used to test radar and 
radio antennas One material, pro 
Emerson & Cuming, report 
edly absorbs 98% of incident radar 
energy over a relatively wide frequency 
band. Material suitable for operation 
it X-band and measures about 
4-in. in thickness 

It is dificult to conceive of a high 
whose 


rooms 


duced by 


ibove 


fuselage 

material of this 
against radar. A 
particularly 


peed aircraft or missile 
encased with spongy 
type for camouflage 
more feasible possibility, 
a high 


dielectric 


would be to use 
temperature with 
constant approaching that of air, whose 


for missiles 
ceramic 
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inner surface was lined with absorbent 
material to dissipate the radar energs 

One of the most challenging areas 
in the field of electronic wartare is the 
development and operational use of 
active electronic countermeasures and 
electronic counter 
Both subjects will be discussed in the 
concluding article of this series in a 
subsequent issue of Aviarion Week 


countermeasures 


> Dash Bombing Computer—Low alti- 
tude, supersonic-dash bombing compu- 
ter for nuclear weapons which weighs 
less than 10 Ib. is being developed by 
Mergenthaler Linotype Co., Brooklyn, 
N. Y., for use on fighter-bombers 


> New Display Panels—RCA reports 
two new types of storage-display devices 
which bear some resemblance to units 
previously reported by Sylvania and Du 
Mont a sandwich 
formed by 


nice photoconductive ) 


One, consisting of 
thin laver of cadmium sck 
material and a 
laver of electroluminescent material 
separated by thin layer of opaque mat 
rial with a voltage applied across the 
When a faint image strikes 


selenide for as short a 


sandwich 
the cadmium 
1/100 second exposure it becomes con 
electroluminescent 


ductive and causes 





STEEL 


Every Kind 


Quick Delivery 


Aircraft Quality Alloys 
and Stainless Steels 
also bars, structurals, 


plates, sheets, tubing. 


RYERSON 


Joseph T. Ryerson & Sen, Inc. Plants 
New York, Boston, Wellingford, Conn., 
Philadelphia, Cheriotie, Detroit, Cincin- 
nati, Cleveland, Pittsburgh, Buffale, Mil- 
wavkee, Chicago, St. Lovis, Seattle, 
Spokane, Los Angeles, Sen Francisco 





Announcing a full line of 


AN STANDARD 
RIVETS 
they're sharper cut/ 


EMERGENCY DELIVERY 


AN STANDARD 
ak 


Get full details on all Pastu- 
shin Fasteners. Write today, 
ask for Fastener Brochures 


PASTUSHIN 


INDUSTRIES INC 
5651 West Century Boulevard, Los Angeles, Calif 
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Servo Motors For 


USS RU eT 


Meets MIL-E-5272 —65°C to +-125°C temperature range. 


SIZE 8 


8-5001 -00 10-5052 -00 


! 
4 


6500 
4000 
0.03 
0.051 
22500 
54 to +125 
1 .6v /26v 1 Ov / 36v 


Cont Cont 





Size 10 


Size 11 


= 


Size 15 


47 
12 2 ] 
Synchro Synchro ) $ ) 
863 d 703 1.62 Z 
Pinion rit f n 
7 
375 218 | j 5 4( ) 
7 
750 437 d 143 17 é 


Leads Terminals x 
Size 18 
This complete line can be varied by Oster specialists to your precise requirement. Write 
today for further information, enclosing detailed data on your needs. 








Termina 











*For 40v connection 


if er products clude otor- 
ee eS MANUFACTURING COMPANY 


Your Rotating Equipment Specialist 


gear-trains, synchros, AC drive 

motors, DC motors, servo mech 

anism assemblies, motor tachs, Avionic Division 

servo torque units, reference and Racine, Wisconsin 

tachometer generators, actuators, 

motor driven blower and fan actesins Ita iiliemend Deities 

assemblies and fast response re- 

solvers Interesting, varied work on designing transistor circuits and servo mechanisms. 
Contact Mr. Zelazo, Director of Research, in confidence. 


OUSTON BROWNE AOVERTICONG 
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material t mit light mm the pattern of 





g 
the original image but with consider 
bly brighter intensity. Image can be 








crased instantly if desired. Second dis 





play storage levice developed under 













Signal Corp contract for high-resolution 
radar storage and display onsists of 
tiny cell ph ttoconductive and ele 
troluming it material, with up to 
1.600 cells p quare inch. When light 
fails upon a ll, current flows in ph 
te maducti naterial, « using light to 
D mittes lectrolumimescent m 
terial, which maintain phi toconducti 
material in iducting state. Laborat 
nodels ha ichieved storage time f 
15 min. but ngcr storage pernod 
vear th t I] 1x ibh RCA 
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> Featherweight Traveling Wave Tube 









— | raveling Vave tubs which veigh 
nly 4 Ib. 1 ju no focusing magnet 
nd delive vatt over S-band fr 
quenci he wailabl hort] I 
imple quantit from Radio Corpora 
tion of An i's Electron Tube Divi 






sion in Harri » N J New Estiatron 





















lift ron lies expenm ntal clectre 
tatically focused traveling wave tubs 
in that it requir mly one pair of 
helice for focusing. Simplified n Tl Pulse Duration Modulation telemetering equipment 
: truction hould cut tube manufactur shown, clockwise from lower left Sub-Carrier Oscilla 
, , tor, Phase Discriminator. Low-Level Amplifier. Keyer 
ig < f ip ( I lia yilit Ss ngle Pa kage 200-W Transmitter 







~ : 


— 








P Super-Power Radar—Nicrowav¢ 


nals with peak powcr of | siltthes f NOW... get more data on 


vatts have been obtamed with new mi 


spit he Z strays 






cronauti il under 
with Army Ordnance Cornell in 


nouncement impli that average power 





higher than previou lv attainable, but 


no hgur n pulse length or dut 


and 
le. Generator should have app y \ long shots 


ton to long-range melesiie track with Tl transistorized PDM/FM/FM telemetering systems 








' 2 A . sie = rot } 
; > Minitrack Report Availabk I Out-of-sight missiles, particularly those off course or in the fas 
é of reports of the Minitrach tem + | ficht To Ty ' ;, 
“aC 0 ‘ wri cuit mM ere A Tha cine inet 
Nagy esas th tellite nomen reaches rmina if nt 1 " i 
ilable from Office of Technical Ser clear — providing data previously blocked b ittenuation and 
l Dept f ( mmcree \\ hington noise This promise can be made because Tl-ce eloped transi 
1) ( Ih | page port pr cd at torized telemetering can now transmit 200-W and mor without 
ron lontihed R vc 
' . hin PB 1511 uM exceeding the pace ind weight previot ly ve jul i] roo.“ 
titled P t Vanguard Report N 
systems. Not “frozen to old pr xluction designs. ru ead Ti tem 





Minitrack Report No. 1I—PI 
\icasurem 





and components will always represent the practical state of the 
art. This is the TI polic vhich resulted in the 200-W singel: h 
, . ‘ ; 
Expansions. Changes age transmitter shown above 






In Avionics Industry Your requirements in telemetering systems or component 















normally be met hy existing I] equipimne nt boat rm t unig 
Instrus t Corporation of | 
| ; developmental problems are equall velcome \ fact fexihl 
mcwly fT Mpan Hl 
; oil production facilitic vill delive i time 





WRITE TODAY tor 
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i) ‘INCORPORATE O 
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Look at this new flight-test oscillograph — 


CEC’s new 5-122 operates in a temperature range of —65°F to +250°F 
at altitudes to 120,000 feet. Twenty-six channels (plus two static 
reference traces) can be recorded. The 5-122 also meets the challenge of 
minimum size, consists of three small, separate modules -— oscillograph 
and magazine, master timing unit, and control unit. Both the control and 


master timing units can be installed in remote locations. 


Other features include new jump-speed selection method, flash timing, 
and improved automatic record-identification systems; explosion-proofing 
in accordance with military specifications; crash-resistant magazine; 


and provisions for synchronizing the 5-122 


into an over-all data-acquisition 
system. Compact size is 11” wide by 8” high by 1812” long 

Weight is 80 Ibs. fully loaded, 55 Ibs. without magazine. Power 
requirements: 200 volts, 400 cycle, 3 phase. Contact your nearby CEC 


field office, or write for Bulletin CEC 1585-X6 


... and 7 new high-temperature ga/vanometers 
Another important firs/ in flight-test recording is CEC’s new family ab 
of High-Temperature Galvanometers. Accuracy is guaranteed | 

in ambient temperatures to 250°F for extended periods 


with a flat response from 0 to 3000 cps. 


Consolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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mn change , mcrgcrs m the 


ionics industry include 


© Textron Inc. ha purchased Accessory 
Products Corp., Whittier, Calif. 
maker of pneumatic and hydraulic con- 
trol devices for aircraft and missiles. 
New acquisition will continue to be 
icaded by Robert G Rogers iS precsi- 


nt 


e Chicago Aerial Industries, Inc., has 

ened new Western Regional office 
n Los Angel headed by Chark a 
; ker 


© Sperry Rand is stepping up plans for 
panding its Sperry Utah Engineering 
Laboratories, Salt Lake City, where 
mpany will build Sergeant missile, 


New 100,000 q. ft. addition is ne ining 

ym pletion ind ompan\ plan to add 
other 50-100,000 sq. ft. next yvear= 
n expansion originally scheduled for 
1959 


© Taber Instrument Corp., North Ton 
inda N y has opencd new | le 
mi Division to p oduct pre it 


nsduce ind transistor amplifier 


eL. A. Young Spring & Wire Corp., 
Detroit, ha pul hased the Link Radio 
Corp., New York Cit Link manu 
facturing peration vhich produ 
AMI and kM mobile radio quipment 
int n d to parent ompan 


Gonset D m in Burbank, Calif 
' ’ 


ning 


mnmun 





© Howell Instrument Co., Inc., It 
W orth l exa has opened imcl 
thhiat Hat Ri Puerto Rico 
hich will manufacture pi ion 

ift instruments and sub-assemblies fo 

tronic test cquipment New plant 

xpected to r ich full produ tion b 
Januar in mpl wy about 50 pcrson 
John Pipes is general manager of new 


e Stavid Engineering, Inc., Plainfield 
N. J.. will shortly move its manufactur 
ing oper ition to new 65.000 ft 
building adjacent to compan id 


ministration-engineering building. New 
iddition brings total plant area to 160 
100 sq rt 


@ Marion Electrical Instrument Co. ha 

mnpleted 20,000 sq. ft iddition t 
it plant it Grenier Field, N. Hi 
50 increase in plant floorspa 


e Haller, Raymond & Brown, In 
State College, Pa., will build new facil 


itv about a mile distant from building 
now nearing completion. When nev 
facility 1 mnpleted next summer, firm 


have ipproximatelh 71,000 q. ft 


! A rOTsS pace 
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Avionics Engineers: 
MAKE 

AVIATION HISTORY 
AT RYAN 


THE NEW X-13 VERTIJET is another example 
of the technical break-throughs Ryan is 
achieving in aviation. You'll find the same 
high level of advanced engineering in 

every phase of Ryan's work in avionics 


SYSTEMS ENGINEERS + SYSTEMS ANALYSTS « 
CIRCUITRY « DESIGN ENGINEERS + SERVO DESIGN 
ENGINEERS « PACKAGING ENGINEERS « ETCHED 
CIRCUIT ENGINEERS « MICROWAVE TECHNICIANS 


Automatic Navigation 
Missile Guidance 
Helicopter instrumentation 
Aircraft Control Systems 


' 

Opportunities : 
im: + 

Ryan is the right size for you — big enough for 
complete responsibility on challenging 
projects —small enough so you won't get lost 
in the shuffle. And, Ryan is located in 
clear-sky San Diego, world famous for 
beaches and casual living 


For complete details, write to JAMES KERNS 


RYAN conn” 
COMPANY 


2711 Harbor Drive, San Diego 12, California 

















Fr 


For Systems Reliability 





PHILLIPS 
SUB- 
MINIATURE 
RELAYS 


Phillips relays are advanced-design sub- 
miniatures produced with the meticu 
lous care required for service under 
severe conditions. Combining depend- 
ability, compactness, lightness and 
ruggedness. Proven by years of appli- 
cation. Write for literature on these 
and other relays, available in a perma 
nent, three ring binder 





Phillips Control Corporation, Joliet, tlinols AN ALLIEO PAPER CORPORATION 


SUBSIDIARY SALES OFFICES: NEW YORK - PHILADELPHIA . BOBTON « GAN FRANCIECO . OfNVER - BANTA 


MONICA - WASHINGTON - WINSTON GALEM- CLEVELAND - OALLAS SEATTLE. FANMBAS CiTY sr me oe rreorr 
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TYPE 21A ADF WEIGHS ONLY 19.7 POUNDS 
Component Unit Weights: 

Receiver, 6.8 ibs.; Loop, 4.3 Ibs.; Loop Housing, 0.5 Ibs.; 

Indicator, 1.3 Ibs.; Control Unit, 1.6 Ibs.; Power Unit, 5.2 Ibs.; 

CAA Certificate No. 1R4-9 U.S. Military: AN/ARN-59 

British Certificate of Approval VC-78 


World-Wide navigation aid 


The Time Tested ADF Now in Less Weight, Less Space 


The ADF is a basic air navigation instrument, used in 
all parts of the world, turnable to some 60,000 trans- 
mitters. But the important thing now about the ADF 
is that ARC has engineered an ADF system down to 
less than 20 pounds in weight, with a comparable 
saving in space. 

Now pilots enjoy the advantages of dual installations of 


this compact miniaturized equipment in tolerable weight 
and space requirements. 


The ARC Type 21A ADF is built to today’s more 
critical speed and environmental demands. It has her- 
metic sealing of vital components, such as the entire 
loop assembly. It covers all frequencies from 190 kc to 
1750 kc .. . operates on only 2.8 amps at 27.5 volts dc 
input or equal power at 13.5 volts. A significant feature 
is the extremely low loop drag—only two inches out- 
side the aircraft skin. 


Ask your dealer for detailed literature. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radic Corporation BOONTON, NEW JERSEY 


Omni/Loc Receivers @ Course Directors 
LF Receivers ond Loop Direction Finders @ UHF and VHF Receivers and Transmitters (5 to 360 channels) 


10-Chenne! tsotation Amplifiers @ High Powered Cabin Audio Amplifiers © interphone Amplifiers « Omnirange Signal 


Generators and Stondord Course Checkers @ 900-2100 Mc Signal Generators 


SP ———_—— 
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NEW AVIONIC 
PRODUCTS 





Components & Devices 


e Precision crystals, manufactured to 
military and commercial standards, have 
0.0001 with 
ging of only one part per hundred 
million per week. Hermetically sealed 


frequency tolerance of 


in glass T54 enclosures, 5 me. crystals 
re available with pigtail leads or 9 
pin Bakelite base. Reeves-Hoffman Di 
vision of Dynamics ¢ orp. of America, 
( irli le Pa 


¢ Vacuum ionization tube, ‘T'vype GIC- 
001, indicates ultra-low pressures in the 
10" mm. Hg region, possesses sensitiy 
ity of 100 microampercs per micron 
Output is linear through range of 5 x 
1O' to 10" mm. Hg. Collector voltage 
i 25 volts, with grid operated from 
150 to 240 volt lube envelope is 7 
in. long by 4 in. in diameter. Write for 
Bulletin No. P9-10. Rochester Division 
Consolidated Electrodynamics Corp 
1775 Mt. Read Blvd., Rochester 3 
N. ¥ 


¢ Trimmer potentiometer, Type 50 
M14, will dissipate 4 watt at an ambient 
temperature of 150C, derated at 2506 
Wire wound trimmer is housed in 4 in 
, 


ong, 4 in. diameter staink tecl case 


«cts 
\ 


Unit can withstand 1,500 volt rm 
dielectric breakdown test at room tem 


perature. Maure\ 
7924 S. Exchange Ave., 
11) 


Instrument Corp 
Chicago 17 
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© Pressure pickup, Type 4-380, is de 
signed for absolute and differential pre 

sure measurements of non-corrosive 
fluids in ranges up to 100 psi. High 
level dx 
signal amplifier. Operating tempera 
ture range | 65 F to +200 F. Weight 
height is 12 m. Mounting 


output climinates need for 


18 S te. 


flange is 2} in quar Con 
) S! 


Electrodynamics Corp 


Madre Villa, Pasadena, Calif 


@ Thermocouple reference junction, 
with 8, 12 or 24 channels, ha tempera 
ture stability of 4( 
mental range of MIL-I 


are preset to order at te nperature 


tween 100 F and 300 F and can be spe 
cified for use with any type or combina 
tion of thermocouph Cardinal In 
trument Corp., 4201 Redwood Ave 
Los Angel 66, Calif 


——SS _EE_E 


© Ceramic-jacketed film resistors, called 
Filmistors, meet requirements of MII 
R-10509B lube $021 1031 ind 
404i are rated at 4, | and vatt 
bilmustor use hermeti 
cally-sealed dense cerami is vith 


ceramic to metal solder seals. Cr 


re pect ch 


case 18 both water and por rr 
ind permits direct mounting 

with conducting surface Performance 
characteristx ive given in Enginecring 


Bulletin No. 7010. Sprague Klectri 
(Co Marshall St North Adam Ma 





y¥ QUALIFICATION TESTS 
v¥ EVALUATION TESTS 
vy PERFORMANCE TESTS 
vy ENVIRONMENTAL TESTS 


AIRCRAFT 
EQUIP MENT 
TESTING 
COMPANY 


1806-12 FLEET ST. 
BALTIMORE 31, MD. 


America’s first independent 
laboratory for testing aeronautica 


components and systems 
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By Erwin J. Bulban 


Pensacola, Fla.—Two serious naval 
iviation missions underlie the spe 
cular acria] showmanship of the Blue 
Angels flight demonstration team and 
xplain sustained backing from high 
inking officials for more than a decade 


; 


ncluding lean budget vears 

Blue Angels rate high as an effective 
Navy service and public relations m« 
lium, their personal appearances befor 
na 1udience it naval air station 

mbolizing the epitome of flect pilot 
flying skill in the latest combat-t px 
cquipment 


Prime missions of this novel service 


ganization are to 
e Encourage precision flying habits in 
normal naval aviation activities and 
develop iInferservice prid in ficlding an 
robatic team competitive with U.S 
id foreign military unit 


¢ Channel air-minded youngsters’ am 


itions towards naval aviation a 
CCl 
lo mect these responsibilitic the 
Bluc Ang | have ( ol ed iin 
t -packed iX-man precision flving 
fin mtaimime omething for fel 
lo pilots and layman publi 
Maneu tilize standard acrobat 
t eht N pilot tightened up t 
hair-raising dcgree ind brought down 
t veral hundred feet altitude t h 
rat he done with practice 
! rowd appeal there are flou 
i jlored smoke and water and 
boon f afterburners being cut in 


the team new Grumman F11F-] 


t flect, a ushion of air flow 

iw ahead and around thé irface f 
r plan [his proximity effect e 
nd outward 20 ft tend t push 

cent part " the nearest irplane 

In diamond, Cmdr. Edward B 

Holl the leader. fecls the eff t th 
nost; both wingmen tend to pu h hi 
rplane up and the slot plane exert 
pward pressure on his tail. Effect 
that the three other m« 
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Blue Angels Do Serious Job for Navy 





























GROUND CREW prepares to start a Blue Angel Grumman F1LE-1 Tiger for a practice hop 
preflight checks and starting routine is handled with drill-team precision at an actual ais 
show by linemen who precede team to shows in a Douglas RSD transport fitted with shops 
Hard schedule of shows, daily practice hops gives pilots md ground crews little time off 


all year 





we 


COMPRESSOR gives air start to liger Wright J65-W.-18 turbojet Airplane ire: standard 
carrier fighters with only guns deleted to provide baggage space much-traveled team 


WwW hen team gets new plane carlic mode Is ite turned over te N iN ] sinhine Comin md 


wl 
’ 


_ 


“ap 












* 
+ 








TEAM LEADER Cmdr. kd Holleyw (left) checks a point on a maneuver with slotenan Lt 
Nello Pierozzi using familiar pilot sign language. ¢ omdr, Holley joined Blue Angels in Aug 









1956: Lt. Pierrozi, leaving soon for a rricr assignment, yjomed the team im Oct. 1954 






RIGHT ECHELON ROLL is practiced high in the air near Pensacola; Blue Angels start this maneuver at about 300-ft. before an audience 


he team could easily roll the 
ider’s airplane if he to let them 
Airplane mia by table 

oon as ther 
tends to put 
So pilot 


d in proper trim to counter 


neutrall 
mmed, but a 
xan fect 
iWlently out of 
| to fe 
proximity cftect This is not 


ounds because 


join up 
them 
trim each 
nearly as 
unple is it there 1s 
this factor working 
nity effect 1 
it is much |e 
thei 


id urplane 


them prox 
not constant. Angels say 
predictable on the 
carhetr bOI 
tend to pop in ind out 
Also, as the 
positions in the course of the 
cftect 


changeover 


igamist 


liger 
than on Cougars 
of position urplanes 
change 
mancuvel proximity varies rap 
Kklly during the and the 
ligers have to be trimmed accordingly 

Ihe trick is not to until the 
airplane: into their new places 
to put in the trim, but to 
develop knowledge of the maneuver so 
that pilot is building in approximately 


knows he will need while his 


wait 
move 
necessa;ry 


trim he 
plane is getting there 


Positive Trim 


Necessary at all 
tive pull trim on the stick, perhaps a 
to overcome possibility of 


times 1S some posi 
quarter G 
developing pilot induced oscillation as 
the urplanes bob 

rom the ground, the four airplanes 
scem to swing through their maneuvers 
so smoothly that it appears that they 
are tied together; actually a_ close 
look would reveal them bouncing as the 
pilots fight turbulence, proximity effect 
and work to keep their airplanes evenly 
Wingtip trimmers are moving 


spaced 
and flaperons, which 


up ind down 


72 


(Grumman jet us iit place f conven 


uleron ire onstant] 

itop cach wing 

trictly a ( ind 
Seat | ) t 
knee up gl QO pro ide a 
which rest the right 
elbow held tighth 


d le vcTage 


tional popping 


in and out 
This is 
operation 
the pilot 
foundation on 
forcarm Hi 


throttle 


» bring 


igainst his side for 
Stick is 
im are of | 


Hippy 
iround It 

Stick 
ich ot 


develops 1 right fore 


constantly moving 
than six inch 
im gets a good workout ind 
the Blue Angel 
im =noticeabh heavier ind 
muscled than the left 

\ pilot trving out for a Blu 
pecled oft 
ifter 
onto the 


More 


Angel 
vacancy laboriouslh high 
leather flight gloves 1 practice ses 
ion here. Not vet trick of 
putting in trim to hold his wing against 
the proximity effect of th urplane fly 
ing with him, he had been fighting to 
hold the airplane mainly with the stick 
His right hand, swollen nearly twice 
normal size, attested to the physical 
punishment it had taken 

Ihere is almost no watching of gages 
the 22 with the 
pilots cves glued to the and 
other airplanes They use radio and 
the acute sense of timing and rhythm 
developed through innumerable prac 
tice hours. ‘Talk to the Angels and the 
have only a ball-park guess as to thei 
speeds and the Gs they are pulling 

I'cam doesn't G-suits. Maxi- 
mum force pulled during any of the 
maneuvers is about 6 G in the fleur dc 
lis and that so briefly it doesn’t bother 
the pilots At other go to 
34-4 Gs, but again only for an instant 
Speeds are held well below the maxi 


min. show goes on 


kk ade I 


weal 


times they 


will range 


mum of the 
ibilitv; they 
ipproximateh 


upel oni ( i] 
from 
600 mph in the 


i high of 


high 
peed low-altitude opener during which 
the plane: cro from different 
300-400 mph. in most of the 


four 
point to 
MaAnCuUuvCcrs 


Two Shows 
Ange Is 


repertoire the 


shows in thei 
treatment, 
20 =maneuver including 
ceiling is at least 10,000 ft 
miles, and a “flat 
goes down to 
to three 
deletes vertical 


have two 
complete 
ovcring 
olos, if 
ind visibility five 
how” if the ceiling 
, O00 Ft visibility 
Latter, 
mancuvers 
fleur de lis 

Generally the team flies from its 
home base at Sherman Field, Pensacola, 
to the show site before the 
show opens. Early arrival not only gives 
pilots a chance to practice and to pick 
necessary landmarks they will use in 
timing their maneuvers, but is also de 
signed to give the team maximum pub 
in personal appearances 


and miles 
understandably, 


such 1 loops, opener and 


two days 


lic exposure 
luncheons and television and press ses 
sions 

l akcoffs 


runway, use a 


down an 8,000-ft 
finger formation, with 
wingtip clearance: Cmdr. Holley fiving 
ship Number I, Lt. Robert L. Rasmus- 
sen in Number 2, Lt. Sheldon O 
Schwartz in Number 3 and stepped off 
his wing, slot-man Lt. Nello Pierozzi 
flving Number 4. Solos, Lt. Thomas K. 
Jefferson in ship Number 5 and Lt. 
Herbert P. Hunter in Number .6, take 
off separately 

After the four-plane group lines up 


usually 
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po tt 


the pows I 


throttl 
1c take 
rou plat 
Pia 

ti 

ifter uTT 
juartet 


li 


deten 


with th 
will 


rf tC l 


put 


lor th 


tet m 
tt 


back 


When Holle drop 


his feet 
Ti tart 


hi 


N 


qui 


( 
bi 


check 


to 


oft 
to 


; 
cl 


ind 


monotone 


Holley give 
up to 


ma 
hand, goes 
thrust, brings 
locks the 
his hand 
the brakes 


roll together 


97 ind 


ind the 
Next 

Burnet 

he applies 97 


Remainder of the 


ACW SC 


tires 


’ 


i 


that 


1 


\\ 


nt 
t 
+} 
j 
r 


. 


; 


ip 
‘ 


| ) 


vitl 


Angel 
1 Lt 


ial 


| 


i 


cent ot 
ing ff 


t 


| 
ii 


Wmap' 


I 
Kl 
h 
hi 


ve behind 


point 
ngmen for 


mn esscntia 


they can 
hould he 
thes 
I him 
vhecl iv< 
Pierozzi is slid 
Cmdi 
multan 


the 


winl 
il By 


tcam 


} 
ce 


\ line h 
incup | itch 
other 


| 
ci ilip 


on cach 


leading 


bat 


det Ving 
thre 
g un hi 
fuselage 
hoop 
ad) or 
the Nav 


pet tator 


tric! 


indicated eK 
nose to tail At 
front of th 


pe int n 
Cima 
Read 
team into tw 


Lt. Ra 


p | re rably i 
Holley ¢ monotone cu 
Bru plits the 
Holle 


ruliW a\ 


Blue Ange Is cle th 
sltitude at 


ON THEIR BACKS over the water, trailing colored water from wingtip 


section ind onstrate superbly tight diamond formation roll they perform at 300-1 hows 


a 


BLUE ANGELS FLIGHT DEMONSTRATION TEAM lL tor Lt. Cmd Willard Olsen mamtenance off 
left wing; Lt. Nello Pierozzi, slot; Lt. Thomas Jefferson, solo; Lt. Cmdr. Edward Holley, leader, Lt. Re 
Lt. Herbert Hunter md Lt. Mark P publi formation office 1 lot of ¢ t 


Schwartz 


right wing solo errault 
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Ba ae 
s 


Bill Remmert brought R-W services to Pompano. Bob Werner works most of his time at Remmert- 


Behind him, a DC-3 conversion nears completion, Werner's home-base operation in St. Louis. 


Remmert-Werner... 


Big-Change Artists 


In June ’56, a caravan of three giant mo- 
bile units left Remmert-Werner’s home 
base, Lambert-St. Louis Municipal Air- 
port. It was headed for Pompano, 
and serviced ,.. millions of gallons of Shell Florida. 

oe _ sill Remmert met the caravan. Uti- 
Aviation Fuel sold to satisfied customers—__,,.., . complete machine, woodwork- 


ing, and electrical shops plus radio racks, 


Over 200 aircraft conversions... 


thousands of corporate planes maintained 


that’s Remmert-Werner’s 10-year record! 
. stockroom and expert mechanics, he es- 


tablished another R-W-staffed base. 














“When we took over the Pompano 
field,” recalls Bill, “‘we needed fuel- 
ing equipment —fast. Shell engineers 
came down and designed our bulk 
plant. And almost before we knew 
it, there were the three 15,000-gallon 
storage tanks we ordered waiting 
out there on flatears, ready to go. 
Shell helped us zoom into business.”’ 


Besides servicing a good number of 
America’s 28,000 corporate planes, 
Remmert-Werner also converts sur- 
plus commercial and military air- 
craft into luxury planes for private 
owners and corporations. 


In an ordinary conversion job, 
R-W rips out every bit of wiring and 
piping, and installs completely new 
systems to customer specification. 
Lounge chairs and sofas, tables, 
lamps, galleys and any ot her special 
furnishings are designed and built 
by R-W craftsmen. 

Among the organizations that 
happily fly Remmert-Werner con- 
versions Olin Mathieson 
Chemical, Grumman Aircraft, 
Hercules Powder and Owens-Illinois 


are 


Glass. 

“It didn’t take long for us to find 
out that when you're a Shell Dealer, 
business flies your way,” says Bill. 
“Shell works right along with you, 
helping you build your business. 
They've even helped us locate old 
DC-3’s when they’ve been hard to 


get. A Shell some 
while traveling in Turkey last year. 
We went right and 
bought them. Most of those ‘3’s’ 
have already been converted into 
flying yachts.” 


man spotted 


over there 


Before: C. 8. Weaks (right), R-W 
sales manager, and client discuss 
plans for a Grumman “Goose,” 


i 


Before: R-W craftsmen remodel 
interior of DC-3. They ll install 
new wiring, insulation, picture win- 


dows, and furnishings to order. 


Pom- 


indication, Bill Rem 


If their first 16 months at 
pano is any 
mert and Bob Werner are on their 
way to making R-W service avail 
able to America’s ever-increa 


fleet of corporate aircraft. 


ifter: R-W 
verted “Goose 


Gasoline, 


ifter: 


shows 


Betty Remmert (right) 
client through 


R-W 


sions sell for as much a 


prospective 
completed interior conver 


$300,000 


It pays to be a Shell Aviation Dealer 


—and the Shell office nearest you will be glad to show you why 





STRUCTURAL ROTARY LATCHES 


for jet bombers, jet transports 


and missiles 


a ee ed aa er 


CONVAIR 6-58 HUSTLER, the U.S.A.F.'s first supersonic 
bomber has a new and important application for latches. 


HARTWELL ‘ype 1-119 Rotary Latches (3) are used 


for fastening each variable inlet-air diffuser to each engine 
in the nacelles 


ROTARY LATCH FEATURES 
ULTIMATE LOAD: 7,000 Ibs, tension. (CONVAIR 4605 Ibs.) 
TOTAL UNIT WEIGHT: .39 Ibs 


ADJUSTABILITY: A total adjustment of .30” is provided in an 
axial direction normal to the abutting structures, and is 
accomplished in half turn increments (.011”) of self-indexing 
the threaded eye-bolt 


OPERATION: Driven by a standard socket wrench handle (% 
square drive) the rotary cam disengages the eye after 

180° rotation. Axial take-up as latch cam is revolved from open 
to closed positions is .20”. All moving parts are self-lubricated. 


INSTALLATION: Both latch components are channel-mounted 
All holes and cutouts in structure or skin can be drilled 
to simplify installation 


SAFETY: Positive locking is provided in latched position to 
prevent unlatching under severe vibration. A visual indicator 
signifies the latched or unlatched condition 


HIGH LOAD CHARACTERISTICS: The weight versus ultimate 
strength ratio in tension is better than 1:17,000. Excellent 
fatigue endurance. Eye-bolt shank serves as a shear pin 
between mating structures 


OTHER ROTARY LATCHES ARE AVAILABLE TO MEET SPECIFIC 
DESIGN REQUIREMENTS SUCH AS: Skin-mounting; Remote 
actuation provided where radiation hazards exist; Several 
configurations available to meet various load requirements; 
Contoured and/or hinged panel installations are practical; 
Weather sealability is practical 





Complete specifications, load and vibration fatigue 
test data available on request. 


WHAT ARE YOUR REQUIREMENTS? 


NMARTWELL AVIATION SUPPLY COMPANY 


9035 Venice Bivd., Los Angeles 34, California 
BRANCH OFFICES: Hackensack, New Jersey « Wichita, Kansas 
Fort Worth, Texas + Seattie, Washington 








usscn headin cit Lt Schwartz 
ind Lt. Pierozzi heading nght. Iwent 
na later. Hollev calls the second 
pair splits again and the 
fiving apart at 90 deg. from 

h other. Almost instantly comes the 


Ready Rol] ind the F11Fs roll 


ind are heading downwards r 


Cab ich 


vhite moke from the tubes 

gside the port side of the fusclage: 
nating at their tailpipes to provid 
yptimum visual impa 

ring across the field 


it a closing speed 


Crossover Technique 


| h man is w itching the others on 
back urve downward, _ tracing 
ut by moke trail gaging losing 
ind adjusting power to attempt 
to make the crossover appear simultane 
If the urplanes are going to cro 
unway at right angles, the two low 
Cimd Holley and Lt. Pierozzi 
ning across the field about 10 ft. off 
ground are separated horizontally 
the width of the runway. If timing 
right, Lt Rasmussen and Lt 
hwartz will pass over them at right 
ngl with about 15 ft separation 
Separations are worked out by eye, not 
the gage. According to the Angel 
their smoke makes this an casvy maneu 
to calculate 
While Cmdr. Holley is racking 
und 90 deg., pulling up a steep 
limb to kill speed and calling off hi 
iirspeed to guide the others in the join 
up, Jefferson and Hunter in the solo 
ligers come diving in at about 575 
mph using cach side of the runway for 
eparation. They cross in front of the 
grandstand, at about 100-ft. altitude 
then on the signal Roll they make 
three vertical rolls to the left, which, if 
true vertical vill take them to about 
> OOO ft 
Purpose of the solos between cach 
naneuver of the quartet ts to divert the 
rowd from the four ‘Tigers that are re 
forming for the next mancuver, thu 
Kecping the air filled with action 
Lt. Jefferson cues the solo acts, which 
o timed that when he gives the sig 
Lt. Hunter knows that ship Num 
ve vill pa over the center of the 
cconds later. Solos come down 
n altitud Lt. Jefferson from about 
900 ft., and Lt. Hunter from between 
000-7000 ft. because he has worked 
it his tuning from the higher altitude 
Solos use the runway for cparation in 
| of then pass make thei rolls to 
t] left. On the knife edg« passe thes 
im canopy to < mop On roll ind 
the knife edge, the aircraft tend to los 
titude, requiring th pilot to get the 
nose up, arcing the airplanes down the 
mwa By the top of the arc thev ar 
ding im full rudders 
loughest of the solo mancuvers ts tl 
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How Blue Angels Plan Show 


How Navy plans a Blue Angels flight demonstration team show at one of its ait 


stations to get maximum community and public relations coverage is detailed in this 


typical schedule which budgets every available hour that the team is not fying 


This was a recent appearance at Spokane Wash 


SEPT. 26 


1300: Indoctrination flight for local press by Lt. Mark Perrault, Blue Angel 
public information ofhcer in Grumman F9F-ST Cougar two-seater 

1430: Team appears on Rod Clefton’s “The Women” show, station KHQ-T\ 

1615: Blue Angels appear on Jack Bainter’s “Mr. Engineer” show, station 
KHQO-TV. Angels make evening visit to Shriner's Hospital for crippled children 


Sart. 2 


(900: Further press flights by PIO in F9F-ST 

1200: Blue Angels featured at luncheon with armed services committee of Spokane 
Chamber ot Commerce (cach team member makes a three-minute speech 

1300: Additional press flights in F9F-S1 

1400: Team arrives at station KIIQ-TV for interview with “Date With an Angel 
finalists in contest conducted by station 

1500: Arrive at station KXLY-TV for appearance on Dick Jones show 

1600: Arrive at Davenport Hotel swimming pool lounge for sandwiches and 
refreshments with “Date With an Angel’ finalists 

1800: Free time to prepare for evening program 

2000: Meet the five “Miss Naval Air Spokane’’ queen finalists at Ridpath Hotel 
for dinner on hotel roof garden 


2200: Transportation arrives to take queen finalists home 


SEPT. 28 


0800: Flights in FOF ST for news media 

0900: Briefing on Civil Acronautics Administration Regulations regarding ait 
exhibition. 

1930: Blue Angels put on practice show for familiarization 

1200: Depart for Pullman, Wash., with five queen finalists to watch Washington 
State College vs. University of California football gam 

1400: Arrive at stadium. Winners of “Date With an Angel” and Miss Naval Au 
Spokane contests wo be announced over public address system during half-time 
A Blue Angel and winner to appear on station KNEW during half-time cer 
monies. 

1630: Leave Pullman for return to Spokane 

1830: Arrive at Spokane, free time for Blue Angels; Miss Naval Air Spokane and 
her court taken home to freshen up 

2000: Girls are taken to air station officers club where they are guests of Spokane 
Chapter of Navy League for dinner 


2030: ‘Transportation arrives to take girls home 


SEPT. 29 


0900; Complete media flights in FOF 451 

1000: Blue Angels have lunch in station cafeteria with Navy League “buddies” 
(9.14 yr. olds) 

1315: Station commanding officer Capt. Frank Holt welcomes aboard team and 
distinguished visitors, introduces Miss Naval Air Spokane and the mayor and 
coronation of the queen ceremonies ar staged 

1400: Blue Angels take off for formal air show for spectator 

1500: Blue Angels start flight demonstration 

1530: Team lands and taxis to the line 

1600: Blue Angels arrive at officers club to meet invited gu 











go 


Engineers... How Lockheed’s aircraft fleet 
assures you a variety of assignments 


To the engineer who seeks variety in his work, Lockheed 
offers an assortment of challenging aircraft projects that is 
unequalled in the industry. 


Lockheed has 12 aircraft — representing 30 different models 
now in or approaching the flight test stage. Included are cargo 
and passenger prop-jet transports; jet fighters, trainers; turbo- 
jet transports; bombers; radar search planes; and the U-2 high 
altitude test plane. 


The broad spectrum of aircraft types now being built or planned 
for the future provides a fascinating environment for the engi- 
neer who qualifies. 


LOCKHEED 


Openings for engineers of high ability and experience exist at 
Lockheed’s Burbank, California facility in... 

Aerodynamics 

Thermodynamics 

Flight Test 

Electronics (including Antenna) 
For additional information, we invite you to write Mr. E. W 


Des Lauriers, Manager, Placement Staff, Dept. 03113 at 1708 
Empire Avenue, in Burbank, California. 


THE CALIFORNIA DIVISION 
OF LOCKHEED AIRCRAFT CORPORATION 


BURBANK, CALIFORNIA 





peed 6UU-mph plu pat undct Cmdr. Holley give 
quartet which is making low-alti Break At the letter 
Carricr-f' pe pa by the crowd at word, he ha pulled up t 
t 160 mph. with wheels flaps ind last letter K,”” Lt. Rasmi 
hooks extended. Aim here is to Schwartz start fanning 
tcam exactly in front of 15S deg Cmdi Holl 
torward and uy Lf. Pi 
the wingmen, lets them 
Echelon Roll then calls. “Roll.” Right 
f the Blue Ange Cima ol roll 
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£ I] 
helon roll, consi | left wingman and sk 
fiving because do Atte thy oll, the wi 

lot never should turn man kick im afterburn 

helon ver the t if the lo 

1) I ual conn Ten the field Lt. Pierozzi makin 
I t f the rowd from the ight Cmdr 
teppes down 45 deg. at about 300 ft ver climbing in hi 
Ititude and W) mph At the tait of naimtam ty heading 
Cindr. Holley ts pulling ab de of the lo 

he starts up in his rol 


back on po 


in hi po if 


mii tp 


wingtip 1 
hen be tarts to 
rtz and L.t. Picrozzi follo 
All the while the roll is in 
t r trimming a 
i giant ar hich 
ft. at the te P, | 
line to maimtan 
until they are ove Wher 
cn on the back si diamond 
pu 1 ante 
the bigge r down thi 
I hi 


ming wm agam vith 





ctting por 


tion im split 


Reverse Echelon Roll 


is anoth 


Dancing Tracker 
Grumman S2F Tracker antisubmarine aircraft 


missing the arresting gear on the angled deck of the 


pple power t mother go-around atte 


yrcratt carr ‘ in the Norwe 
Sea. Aircraft was with Anti-Submarine Squadron 36 


sluch wa yarticipating 
submarine operations 
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Tolerances as close as + 0.003” can be achieved in the high-precision 
forgings produced at the Jet Division. These precise forgings can 
be made from titanium, stainless steel or high-strength alloys. For 
many applications, finish machining is eliminated, saving high labor 
costs and expensive scrap. 

Make the Jet Division a part of your missile production program. 
By letting us produce forged and machined parts and weldments, 
you avoid the capital expense of your own facilities, eliminate the 
headaches of recruiting trained personnel, get your missile program 
under way faster. 

Our engineering and test facilities are also available to augment 
your missile plant. We can handle the complete job of producing 
missile air-frames, internal structures, and operating components. 














PROGRAM WITH 


| and High-Alloy Forgings 


OF JET ENGINE PARTS 








An Army missile with a lethal 
wallop, the Nike-Hercules will 
deliver a knock-out blow to 
enemy air aggression—Sunday 
and every day, around the clock. 
Nike's knuckle-duster is its 
warhead—loaded and tested, 
developed and delivered 

by Aerojet-General's Explosive 


Ordnance Division. 


CORPORATION 


A Subsidiary of THE AZUSA AND 


The General Tire [GME S: EN SACRAMENTO, 


TIRE 
& Rubber Company CALIFORNIA 


U.S. ARMY PHOTOGRAPH 
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the West ( 
Candidate wv tl Blue Angels are 


oned fl pil holding down in 


raining Command 
obatic dut 
hecked 
opening 
cks to bring 
id ind thre 


the 


mamtcnance 


Kelle: l maint 


h ind pl ked 


ipplications than spot 
Olesen gi olunte 

thorough recning and 

th best record i mic- 

pro iding they mn 

r tw cal vith 


outht 


Hard Work 
Cmdr. Ol ut the hard fact 
f wking on the team to candidate 
ng hour many week ends of work 
Kceping hip in hape for show md 
nsiderable amount of traveling. Latte 
pecially hard on the enlisted men 
iuse they travel in a group (about 
men, Chicf Kelle ind Cmdr. Olesen 
irhead cach show date im a RSD 
d with work bench thes lon ¢t 
tually wind I 
than they would 
duty tour 
tight that during 
ff for holiday 
crall how da 
not uncommor 
midnight f 
I how 
way Iroquois Installed in Testbed 
Onrenda lroquois turbojet engine is almost ready for its first flight testing in the Boew 
B-47 installation shown here. After modification by Canadair Ltd., in Montreal the aircraft 
was delivered to Orenda at Malton, Ontario. During ground running the engine none | 
softened by the large unit (top). Rear view of the experimental engine installation is shown 
below from inside the silencer. Design of the engine support pylon was particular! 


troublesome 


qui ion 
i md cng 
itati 
on a full-time ba 
of Grumman and ‘Tor 
Whrght. lor exampl 


out of commission for 


pre 


ind part is not availabl 

Navi upply system, Scheuer 

» call directly on the Philadelphia 
Aviation Supph Ofhce, get a di patch 
number for the needed part which he 
then gives to Grumman, which in turn 


mails him the item 








EXPERIENCED 


FOR 


Missile 
Guidance Systems 


Radar 
Navigation Systems 


Terrain 
Clearance Systems 


High Resolution 
Mapping Radar 


Doppler 
Radar Systems 


Fighter Fire 
Control Systems 


Bomber Fire 
Control Systems 


Bendix-Pacific, a long time developer 
and supplier of radar and other elec- 
tronic sub-systems, has the proven 
capability to successfully handle your 
complete radar systems requirements. 
This know-how is a combination of 
years of experience in electronics, air- 
borne radar, sub-miniaturization and 
special packaging techniques acquired 
in missile projects, plus systems man- 
agement ability to accomplish techni- 
cal and managerial problems involving 


Your inquiry is invited 


complex engineering undertakings. 

In engineering... Bendix-Pacific offers 
a competent systems analysis group 
and fully integrated design and devel- 
opment departments which combine 
the comprehensive technical experience 
of over one thousand people. 

In manufacturing... Bendix-Pacific 
offers a most modern production facil- 
ity of over 300,000 square feet,capable 
of handling all types of complex missile 
and airborne radar requirements. 


A qualified Applications Engineer is available at your convenience. 














Convair’s 8-58 Hustler — the Air Force’s first super ic bomber 


Bring your tough ones 


lhe supersoni speed and high altitude operation of the 
Convair B-58 brought us new problems in thermodynamics 
and aerodynamics. The radomes for the B-58— made of 
resin-bonded ylass fiber had to withstand new extremes of 
heat and stress. They also had to meet the special electrical 
requirements olf this delta wing bomber. 

We solved the three-in-one problem by developing a new 
type of multi-wall construction, combining both laminate 
and sandwich structures. To anticipate the increasing speeds 
and altitudes of jet aircraft and missiles, we have expanded 


our research program on high-temperature materials, 


World 

Helicopter ar 

and Fir ° & ket La her Pod . Ante 
Navel Craft Co nts + Buoys end Fioets 





FORM oF THE FUTUR Es R 


to Zenith 


es pec ially sili ones and ceramics 


Here at Zenith we welcome prol len that are beyond the 
industry s present technology. They're the kind we grow on 


We ve learne dto form resin-bonded vila 


modern produc tion-line 


fiber in almost an 
shape and size and to produce it by 
methods 
simplify the design and tooling that w 


In most cases, this modern material enables us to 
uld be required for 
equivale nt metal parts 

Zenith’s reinforced plastics are the only answer for some 
and a better anewer for many. We 


Jenitht’ 


structural « omponents 


invite you to “bring your tough ones to 


Zenith Plastics Company 


1600 West 135th Street 
Subsidiary of Minnesota Mining and Manufacturing Company 


Gardena, California 
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for combination navigation and automatic pilot systems in airliners « for inertial guidan ystems in guided missiles ¢ for inertial navigation systems in military aircraft 


... volume producing 


gyroscopes 


... setting the world’s highest standards of quality 


Several manufacturers today can and do build precision-made gyroscopes. Others may produce less precisely-made gyros in 
volume. But, AC is the only maker of gyroscopes to produce both highest quality and highest volume! These gyros are held to such 
close tolerances in manufacture that the finished product can instantly sense rotation so slight that it would take years to complete a 
full circle. Yet they are durable enough to withstand 5,000 to 7,000 hours of continuous operation without appreciable loss of sen- 


sitivity. Sizes now available for immediate delivery include 75 x 10°; 10 x 108; 2x 105; 1 x 104. 
Wanted; Graduate engineers with electrical, mechanical or electronic backgrounds. Contact Mr. Cecil Sundeen, Supervisor of 


Technical Employment, in care of AC... the Electronics Division of General Motors, Milwaukee, Wisconsin. 


Afterburner Fuel Controls * Bombing Navigational Computers * Emergency Fuel Controls * Gun-Bomb-Rocket Sights * Gyro-Accelerometers * Gyroscopes 
Inertial Guidance Systems * Manifold Air Pressure Regulators * Speed Sensitive Switches * Speed Sensors * Three-Way Selector Valves * Torquemeters 
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Hiller X-18 Model 
Free Flight Tested 


VIOL design ha 
| free flight model « 
Nath nal Ad 


nauti Laboraton 


VIO! 
f STOL and VIO! 


porated ft 


X-18 HALFWAY between horizontal and vertical flight. Pendulum behind model indicat 


tunnel windspeed has decreased. Power and control come through cabk 
l 





NOW IN VERTICAL MODE, X.-15 is ready to let down for VITO landing Stingert- 
like projection from underside of tail is for yet which rprlic ontrol durin Viol 
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Mast of 
SHELBY SEAMLESS TUBING 


(USS STAINLESS 


provides high strength and 
corrosion resistance for coaxial antenna 








The Type 3006 Coaxial Colinear Antenna * 
consisting of three half-wave vertical dipoles 
arranged colinearly and operating on a fre 
quency range of 152-176 MC, is especially 
suitable for patrol car broadcasting. The 
three vertically arranged dipoles exhibit a 
gain of 5 to 6 db over a standard single 
dipole, and produce a low angle of radiation 
with equal radiation in all directions. 

This 13'4-foot, 40-pound antenna is sup- 





ported by a mast made of Shelby Seamless 
Tubing (USS Stainless Steel) running 
through its center. In addition to possessing 
the tensile strength to withstand 100-mile 
per-hour winds, this stainless supporting 
mast has high corrosion resistance—will not 
flake from oxidation and cause short circuits 

In such critical applications where su- 


perior strength, uniformity, dimensional ac 





curacy and corrosion resistance are needed, 
Shelby Seamless Tubing of USS Stainless 
Steel is consistently chosen to meet the re 
quirements. Shelby Seamless Tubing, avail 
able in a wide range of diameters, wall 
thicknesses, various shapes and steel an 
alyses, is produced to exacting standards by 
the world’s largest manufacturer of tubular 
steel products. If you wish, our engineers 
will make a study of your requirements, and 
will help you apply Shelby Seamless Steel 


Tubing to your specifications 


*Name of manufacturer on request. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 
(Tubing Specialties) 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


© SHELBY SEAMLESS MECHANICAL TUBING 


UN ft Ti c€iOO 








NBC SERIES: 

inner race, outer race, rollers 
and end washers securely 
fastened to inner race 


NBF SERIES: 

extra heavy outer race for 
heavy rolling loads. Also avail 
able in double row NBL series 


NBK SERIES: 

double row of rollers and seif 
aligning spherical OD outer 
race mounted in spherical iD 
ring 


CR SERIES: 
heavy outer race and integral 
stud permitting cantilever 
mounting for use as cam or 
track roller 


Photo shows Lockheed's 104A 


Marfighter, world faste mo 
sdvanced jet fighter, which i 


f 


equipped with Torrington Aircraft 


Bearing 


Light for flight... 


complete series of high-capacity Torrington 


Needle Bearings for aircraft application 


Torrington Needle Bearings, offering maximum radial capacity in mini 
mum cross section, are ideal tor aircralt appli tions requiring ck pe nad 
able performance with light weight 

lorrington has developed four basic types to cover a complete ran 
of application requirements. All are nonseparable unit made f 
AFBMA standards, constructed to have low radial ince when 
mounted to keep vibration and backlash in mechanisms to a minimum 

Carefully selected quality steels and the most modern manufacturing 
methods are used in the production of these efficient aircralt-type Needk 
Bearings. At low unit cost, they bring efficient anti-friction operation for 
reliable performance and long service life. For further information on 
their selection and application, just call your nearest Torrington repre 
sentative or write: THe TORRINGTON COMPANY, Torrington, Conn 


ind South Bend 21, Ind 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + BALL + MEEDLE ROLLERS + THRUST 





SUVIUCHIIN 


Subminiature sealed switch 
is environment-free; mounts 
interchangeably with MS25085 


MODEL EF-3 


Sealed in a corrosion-resistant, 
treated aluminum enclosure, 
this tiny switch is environment- 
free; highly vibration and 
shock resistant. It carries 5 
amps. at 125/250 V.A.C. with 
an electrical life rating of 
100,000 operations. Low op- 


Simultaneous triple-pole switch 
interrupts 3-phase ac. circuits; 
6-circuit control in a small package 


This Electro-Snap triple-pole switch 
simultaneously reverses current flow 
through three windings of a 3-phase 
motor up to 1 H.P. and interrupts 
other types of multi-switching in- 
Stallations. Instantaneous “‘make” 
and “break” snap-action of the 
three poles is independent of the 
speed of actuation—even extremely 
slow moving cams can be used. 
The K3-4 Series offers designers 
a wide variety of 3 - phase circuit 


hookups for servo-controls, to 
limit movement of machine mem- 
bers and as a start-and-stop switch 
which formerly were possible only 
with complicated relays or a num- 
ber of separate switches. A large 
selection of standard actuators 
is available, 


erating force and small move- MODEL K3-4 
ment differential make it ideal 
for bi-metal temperature, dia- 
phragm operated and other 

ayy ae 125/290 V. AC. “feather-touch” devices, while 
2.5 AMP. small size permits mounting 
109000 apt @ 129/290V. AL. singly or ganged in restricted 
50,000 ops. @ 30 V. D.C space. Rugged and dependa- 


(2.5 AMP., IND.; 4.0 AMP., RES.) : aa 
Amb, Temp., 65" to + 180° F, ble, it has positive snap action, 


Single Pole, Double Throw 
Move. Differential, 004 Man, 
Overtravel, 003 Min. 

Oper. force, 5 to 17 on. 
Release Force, 68 gram 


Triple-Pole, Double Throw 
15 AMP., 125/250 V. A.C. 
30 V., D.C. Res. 

10 AMP., 30 V., DC., Ind. 
Overtravel, . . 
Move. Diff., 028 + | 
Mech. Life, 1,000 ops. 
Elec. Life, ‘500,000 ops. 


Small basic switch is 
low cost; directly interchangeable 
with AN3234 Specs 


These Electro-Snap F2 
Series snap action switches are 
extra-compact with extremely 
high electrical capacity for 
their size. Mechanical and 
electrical life at 1/32” over- 
travel is 150,000 operations, 
minimum, with accurate 
repeatability and constant sta- 
bility of tolerances. Self-aligning springs provide contact wiping 
action rare in a switch of this size. 

Durable case of special plastic gives the switch an ambient 
temperature rating of —100° to +275° F. or +375° F. Avail- 
able, at low cost, in three basic models with a wide selection 
of actuators. 


Tiny 40 amp. basic switch has high 
capacity, longer life and constant 
stability of tolerances 


Measuring only 1%” x 43/64” 
x 35/64”, the Electro Snap G3-8 
Hasic Switch handles current rat- 
ings up to 40 amps. A new 
method of combining Electro- F2 SERIES 
Snap’s double-break action with 
a heavy-duty switching element 


afl 


MODEL G3-8 


assures electrical and mechanical 
life of 100,000 cycles at large 
capacities; also provides constant stability of tolerances and accurate 
repeatability, New plastic compound case gives the switch an am- 


bient temperature rating of —100° to +300° FP, with extreme shock SERIES F2 BASIC SWITCH: F2-3: Single Pole, Double Throw 


F2-2: Single Pole, Normally Open; F2-1: Single Pole, Normally Closed 


OPERATING CHARACTERISTICS 
Electrical Rating: 10 AMP. 125/250 V. A.C. 60 cycles 
30 V. D.C. inductive and resistive (6 AMP, 30 V.D.C. for Airborne Application) 
Operating Force, 7 to 12 oz. Movement Differential, O11 + 
Reset Force, 4 oz. Min, Overtravel, 1/32 Min. 
Pretravel, 3/64 Max. 


SEND COUPON FOR MORE DATA 


resistance. Small size makes it ideal for motor controls and compact 
automation set-ups. A wide range of actuators is available. 


OPERATING CHARACTERISTICS 


Oper. Force, 45 oz. Approx. 
Overtravel, .015" Min. 
Move. Differ., .055 + .010 


Single Pole, Double Throw 
40 AMPS @ 125/250 V. A.C 
@ W V. D.C. Res 


ELECTRO-SNAP SWITCH & MFG. COMPANY 
4232 W. Lake St., Chicago 24, Ii. 
Please send data sheets on switch checked: 
C) €F-3 — subminiature sealed 
[) G3 —40 Amp. basic 
{) K3 — Triple-pole 
[) #2 —Extra-small basic 

















Hatfield, England—De Havilland Au 





rt ( ! ersion of the Comet 
gsignated the ( net 4¢ umed at 
termediate stage length operation 
Ihe Comet + vill be equipped 
th th ume R Rovee RA yen 
fitted to the Comet 4 and 4B 
( ct +A 1s to be dropped 
Ihe new Comet bine th ings 
if fusclas ot the 48 with th 
full-span 11 5-ft ving t the Comet 4 
| . . 
pany designe th has been 
] ic im order to pr id greate pa 
pacity than the Comet 4 th 
t reducing th inge to that of th 
rt-ran Comet 4B 
With a gr ight 500 Ib. hi cl 
| » the +B and ipa if pay id 
II I the Comet 4 will have 
maximum stage length OO om 
nger 
[he company says the formula cost 
mile of the Comet 4B and _ the 
Comet 4 ire. practicalh dentical 
id that costs per seat-mile and per 
ton-mile will be the ie 
lhe 4¢ vill have the 1158-ft. length 
f the Comet 4B with the 115-ft 
ngspan ind 2,121) q ft. wing area 
f the Comet 4 
Its gro veight will be 156,000 Ib 
ne as that of the Comet 4, whilk 
ts maximum landing weight ill be 
18,500 Ib 500 Ib. heavier than the 
y met 4 and equivalent to the Comet 
+B. It will have a first class seating 
ify f +t and maximum tourist 
t £99. ‘Thi th une as the 
+B. The Comet 4 carnes 60 first cla 
wers and tourist Range will 
+ tatutc-mile it OU) mph 
Ihe Comet 4 lesigned to p rate 
fron derat d field is for 
ta f UU UUU mi hi 11's 
t tifter ving permit the ur 
rt lormal crating Mach number 
. wes be achieved at a lower alti 
Phi thi ruising peed in be 
d at low iltitud ind block 
times reduced significantly on short 
Uh mbined with the greater 
load ipacit ulting from im 
ed ft igc length, provid in 
ift « nomically feasible over stage 
nor a ut n ind up t UU 
cording t le Havilland 
British Ove Airwat Corp. ha 
=e ’ Comet 4s on order while British 





Takeoff Performance of 
Comet 4C 


Gross Runway 
Weight Condition Length 
156,000 Ib Sea level, 15€ 6,770 ft. 
156,000 Ib. Sea level, 37 4¢ 8.080 ft. 


156.000 Ib 4.000 ft 20 9.500 ft. 
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Comet 4C Aimed at Intermediate Stages 











Comet 4 ( 
Overall length (ft 111.5 
Span (ft.) 115 
Height to fin top (ft 5.9 
Wing area (sq. ft 2,121 
Max. gross weight (Ib 156,000 | 
Max. landing weight (Ib.) 113.000 118 
Max. zero fuel weight (lb 95.000 10)? 
Usable fuel capacity (imp. gal.) & 990) 
Max. stage length with capacity payload 
(statute mu.) +100 
Corresponding capacity payload (Ib 16.800 1 
lypical tourist seating capacity 6 
l.uropean Airwa i 
Comet 4B t ts of ¢ 
lhe Comet 4 ombines the sup vl treme fl 
i operating cconomn f the conti | att t 
nental Comet 4B with a p d-ran f param it 
pacity onl hghtl hort t that t TD It t 
the intercontinental ( t 4 thr hort-ran 
npany report t rt | 
De Havilland behev th bar bast t ( 
ift will find its principal application America 
mong perator havin ciuinet Thi 
long stages branching out froa i met hould | 
| litan network of short-st ite 
Structural onsideration ulting Capit \ 
liom the mer ised pa load vi fu t rder fe ( 
cight of the Comet 4 ia t t th ( 
wcessary to reduc hghtly the norma pan poh NW 
perating indicated au px limit a f ite the ( 
ynpared with the oth t 1 to be f Le 
tin mpan ' Phi tion wal 
flect tro ITSP , 7 
ift is operated bel t 1 
) ‘ , 
peed height of 33,000 ft. Normal oper Korpmed by 
fin Mach numb ul it ; . 
Since. howe r the ( r + Rot Lt ( 
nded mainly for the lon tag ! ) i i 
hich a cruising altitude of m han lia Kot | 
OOO ft ippropriate, t lock t \ igt \ 
hich i Tet t Pu ! 
vill not be reduced , | ' 
ian sa ) th A 
The ( met +4 ite t t ift nufact 
. im pa oa ip t tT! 
net 4 ith luct i " ift t 
neighborhood of Rot 
my pom t that m t th tech 
ft shor | trem fit Rot 
id that it will general x able to use unt i ! 
tin urheld ithout extensy It Ira ( 
i ipal ipp! fl i ii if ' t \ lj 
nnecting bt Op th Austral t ( tinent \ I 
ir Kast, South Af S th A p DCH t 
th npan ! ec Rot 
Ihe 4C also n | the qui t t 
hort stages of the Comet 46 thout id Coron ( 
, penalt In operatin ni ’ ngin ift 
rding to de Havilland Rot Lt 
The mall increase in block time ( | t 
onsequent upon its shght ver nor Bristol Brit 
| a P ndicated ’ ' 
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Comet Specification Comparison 
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This shock-absorbing Silastic bellows is part 
of the heating system of the Douglas 
C-133A. Located under the giant military 
transport’s turboprop engine cowls, the 
Silastic part must remain flexible despite 
severe operating temperatures 


CILASTIL unharmed by jet engine ambients 


| SILICONE RUBBER I temperatures that melt organic rubber or freeze it 


For resistance to fuels, oils and 
solvents, specify Silastic LS 


Get latest data on Silastic. Mail coupon today 


Dow Corning Corporation, Dept. 0923a 
Midland, Michigan 
Please send me latest data on Silastic 


NAME 





COMPANY 





avortes 





heme ee ee ose ce eneceed 


solid, parts made of Silastic’ keep right on operating. 
That’s because Silastic, the Dow Corning silicone rubber, 
retains its resiliency and strength from —130 to 500 F 
... 600 F for intermittent exposures. Unharmed by mois- 
ture, weather or ozone, Silastic also offers exceptionally 
low compression set. Fabricated by leading rubber com- 
panies in shapes and sizes to fit your needs. 


Typical Properties of Silastic for Hose, Ducts and Tubing 


* Temperature range, °F —130 to 500 
¢ Corrosion Non-corrosive to metal 
* Pressure range Low pressure 
* Oil resistance Dependent on type of oil 
* Light weight Weather resistant ° Flexible 


if you consider ALL the properties of a silicone rubber, you'll specify SILASTIC 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 





MISSILE ENGINEERING 





Laboratory Studies Missile Reliability 


By Richard Sweeney 


KE] Cajon, Calif.—Operational require 
cnt of toda ballistic miussil 
nd weapon systems have drasticalh 
hanged con eptions ot reliabilit 
tandard 
What one 1 concern 
tew engineers and inspectors has b 

me an imtegral part of top manage 
ment planning md a responsibility of 
management from top to bottom, a 
ording to Dr. Leslie Ball, technical 

rector of Stellardyne Laboratori 

In ind a consultant on reliability in 
clectronic and missile component 

Regarding a new philosophy on r 
liabilitv, Dr. Ball savs 
e Any part, component or system, is 
inherently unreliable until every mode 
of failure is known, understood, mea 
ured and controlled 
@ No longer will functional tests and 
conformance to specifications be ade 
quate These, along with traditional 
quality control methods and a statistical 
base for selecting test articles, are not 
ufficient for today’s and future com 
plex weapon systems 
@ Early and random failures are the 
dominant cause of unreliability in to 
dav’s highly complex systems 
¢ Reliability upgrading must be ob 
tained bv a closed loop of detection 
alysis and recurrence prevention 


Elusive Failures 


Dr. Ball’s thesis is that basicallve un 
liability results from those failures 
hich occur nee m perhaps 10,000 
rticles, and are subtle modes of failure 
iot described in handbooks, which 

er would be thought of in normal 
esign, fabrication ind testing — pre 
dures 

In addition irticles comprising to 
i complex systems are not from 
homogeneous production population 
Dr. Ball savs, for if they were, failure 
ite and curves would all start 
t service stress points. Also, there are 
o many buried parts that conventional 
juality control and functional tests ar 
adequate, he believes 

lo overcome this, he calls for pro 
uction environmental testing of cach 
omponent and system to the point 
vhere the good pieces are not damaged 
but those with potential carly and ran 
lom failures are weeded out 

Basic to Dr. Ball's philosophy is com 
pilation of reports which would create 

bank of organized knowledge on 

ill parts, components and 
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HYDRO-PNEUMATIC test system at Stellardyne Laboratories includes two concrete test 
cells (foreground); vacuum tank (center) that simulates pressure changes missile undergoe: 
in flight. Right rear tank simulates missile; left rear tank is a water receiver, In operation 


water fills the missile tank in the same way that liquid oxygen and fuel fill a missile 


tem with which a mitractor 1 Hoinvo a i tem I 
oncemed This bank would furnish the-boar 
information to ce igi mad qua t chabilits TrACiinig which Ly Ball 


ne 4 | ( o the ultimate good 


ontrol per onnel whe i cmbark 
| 


on new design ime ould be of such 


tl ! chabilit 


nature that reports on 


rehabilit position could be judited at | i pou it that 
ting 


it Hipanl 


my time for presentation to top ma or cont I im cx 
gement in the imc manner that a ‘ é i ) Inanpowe! 
countant compile ind present fnanci ing on rehabilty of equipment 
cata to indicate the compan fiscal third im design and manutacture 
position Approximate! {) of the total « 
: . : a enditures im a missile program to 
Nationwide Reliability sccording to Dr, Ball, are invol 
Carried further, pooling of failure rchability 
mode knowledge on an industry-wide Rehabilit ibstantiation and upgra 
basis rather than considering each dis ing must be built into any progran 
covery a proprietary matter would yield from conception, Dr. Ball indicate 
: } 


’ ‘ +? 


information which would be availabk Prime contractor é 1 





SUPERIOR STRENGTH 


{6 
« 


for Great Engines and Great Aircratt! 


a 


7; 
if 


’ | 7 t “by 


Rotor Blade Assembly of 1-57 Engine which uses Eaton blades. The J-57 is the predecessor of the more powerful J-75 


Eaton Roll-Form’ Blades—Selected for 
Pratt & Whitney Aircraft’s New J-75—Have 
Superior Fatigue Resisting Qualities 


In selecting Eaton Roll-Form Compressor Blades for its distinguished 
new J-75 engine, Pratt & Whitney Aircraft has chosen blades of supe- 
rior physical properties, which particularly provide greatest strength 
at the point of critical stress—the junction of the root and the blade. 
The Roll-Form process by which all Eaton blades are produced, is a 
rigidly controlled rolling operation in which the grain structure of 
the metal is rolled to conform to the blade contour and root section. 
The result is a blade that is strongest in the plane of maximum stress 
with superior fatigue strength characteristics throughout. 


Eaton is proud to have been selected as a supplier for this and other 
great American-built turbojet engines now in production to power 
America’s most advanced military and commercial aircraft. 


Lz AIRCRAFT DIVISION 
A dé EATON MANUFACTURING COMPANY 
Battie Creek, Michigan 





t vill 


mi 


' 
ability provisions 


management should 
ontractually bind 
» placed at stage 
nanufacturng s 
f unreliability ar 
inalysis and test 


Detailed Vendor Data 


Subcontractor ind vendors must 





juired to furnish comprehensive 
lata im great detail for 
levelopment 
e data should 

pa 
e What tests are to be performed? 
© Where they will 


the contractor's plant and under whos 





be acc omplished if 


ipervision—or at an outside laboratory 
facility? 
© Who will make decisions concerning 
quality of tests and results; that is, will 
the deciding person be completely free 
of prejudice concerning the part under 


a 


INSTRUMENTATION and control room (above) at Stellardyne shows pressure gages, 


recording oscillographs, etc., that program and measure performance of system and test units 


vestigation? 
e Exactly what equipment will be used 
1 test vhat ipabilitic does it have 
n detail to substantiate the quality and 
curacy of data vielded by test i 
omph hed with the equipment? 
° Reporting procedures which clearh 
ndicate the closed loop of failure ce 
tection, analysis and recurrence preven 
mn 
Discovery of all modes of failure, Dr 
Ball declare ! dependent on two 
thing lirst, independent evaluation 
itside the company making thi part 
nd second omplete desk analysis 
mg with testing of the part 
Carrving out the then if in 
partial laborator ipabl of conduct 
under the new reliability 
tablishment of Stel 
Ing mails 
bi Id he T¢ 
the facilit tre é 
i] ; INTERIOR view (above) of reinforced concrete explosion-proof test cell shows clectroni: 


nent hnam 
i 
an Eastern group heat exchanger that simulates missile temperature transition lest unit below is on vibrator 
extile 
a te 


Piemelele, 


ind and fa 


Reliability Discipline 
Stellardvne 1 ranize 
nplet I Dilit 
gments of the acral we pon system 
under the Ball philosophy, in 
lishment of reliability r 
testing ind reporting 
on 
laborator iow ha 
1 mstallation ipable of produ 
wironmental testing of intercontinen 
tal ballistic mussile hydro-pneumati 
tems and components under simulated 
flight ondition ind = environment 
live acres is devoted to this activity 
Work is under way on $50,000 addi 


AVIATION WEEK, November 18, 1957 








NOW! 


FOR THE FIRST TIME, 
A BASIC MANUFACTURER OF RESINS 
OFFERS A COMPLETE LINE OF 
PLASTIC TOOLING MATERIALS— 


RCI POLY TOOL 


The Reichhold POLYTOOL line of plastic tooling materials includes epoxy, polyes- 
ter, phenolic and polyurethane resins; resin compounds and hardeners. Reichhold 





is a leading manufacturer of synthetic resins. This means outstanding quality 
control... your assurance of uniform dependability... materials tailored for casting, 
laminating and other techniques used in all types of plastic tooling. Write to RCI 
for full details on the POLYTOOL line and let RCI’s specialists help solve your 


plastic tooling problems. 


Creative Chemistry — A . 
Your Partner Re ( a, 


in Progress —_ 
REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, WN. Y. 


Synthetic Resins « Chemical Colors « industrial Adhesives » Phenoi + Formaldehyde « Glycerine « Phthalic Anhydride 
Maleic Anhydride + Sebacic Acid « Sodium Sulfite + Pentaerythritol +» Pentachlorophenol + Sulfuric Acid 
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Flight Conditions Simulated 

lo provid cliability 
| Stellardyne fa 
flight conditions 
highly tran- 
ind rapid change , 
ind stresses 
laboratory's facili 
of 
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USAF Interested In 
Turbo-Rocket System 
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DRIVE SOURCE 
CJ-805 TURBOJETS 


CONSTANT SPEED DRIVES 
AND GENERATORS 


CONTROL TRANSFORMER: ASSEMBLIES 


MAXIMUM ELECTRIC SYSTEM COMPATIBILITY, provid- 
ing greater safety and reliability, will result from selection 
of General Electric as a one-source supplier for the Convair 


A C POWER JUNCTION BOX 
@ CONTROL TRANSFORMER ASSEMBLIES 
@ PROTECTIVE TRANSFORMER ASSEMBLIES 


@ CONTACTORS 
@ BUS PROTECTIVE PANEL 


@ EXTERNAL POWER CONTROL 


om" 


CONSTANT SPEED DRIVES 
AND GENERATORS 


CONTROL TRANSFORMER ASSEMBLIES 


880 electric system. Weight of the complete 160 KVA sys- 
tem is approximately 756 ibs. Of this total only 528 Ibs 
ore carried in the four engine accessory compartments. 


Convair Simplifies 880 Component Integration by 
Selecting Complete General Electric 160 KVA System 


manent magnet generator is used as a 
source of initial build-up, the generator 
when de-energized has less than one volt 
residual to feed a feeder fault. 


By obtaining the complete system from 
prime to the General 
Electric, Convair will greatly simplify the 
integration of 880 electric system com- 
ponents. Throughout all stages of devel- 
opment and testing, problems involving 
more than one item of equipment will be 
more readily resolved, allowing incorpo 
ration of the latest safety and reliability 
advances into a completely compatible 
electric system. 


mover bus from 


Even in the early design stage, advan- 
tages of the package electric system ap 
proach has paid dividends in time and 
For example, a complete 
design was made involving the 
characteristics of engine 
tachometer output, constant-speed drive, 
generator and electrical controls to ob- 
tain proper engine starting time with a 
minimum of installation changes. 


cost savings 
study 


acceleration, 


Another example of co-ordinated de- 
velopment is the designing of the auto 
matic paralleling of the generators. In 
this instance, ready availability of con 
stant-speed drive data allowed the design 
of paralleling circuits in the electric sys 


tem which will minimize weight, in ad- 
dition to simplifying the system—all 
without creating excessive electrical dis- 
turbances. This and similar co-ordinated 
development tasks are accomplished 
within General Electric, prior to final rec- 
ommendation to Convair. 

In addition to the advantages of co- 
ordinated development, Convair’s selec- 
tion of General Electric aircraft electric 
system equipment simplifies incorpora- 
tion of the latest component develop- 
ments. Tailored to the new requirements 
of the advanced jetliner these proven 
techniques will contribute to: 


GREATER SAFETY-—Damaging 
voltages to any phase of the equipment 
are prevented by application of the high 
est phase takeover sensing principle in 
both the voltage regulator and over- 
voltage relay. 

Another safety feature is the permanent 
magnet generator incorporated in each 
of the system's four statically excited 
generators. This generator furnishes con- 
trol power completely independent of the 
main power system. Also, since the per- 


over 


Control relay, generator line, and bus- 
tie contactors are all magnetically-held- 
type spring locked to the “‘off’’ position. 
This guards against loss of protection due 
to loss of power. In addition to the com- 
pletely automatic protective system, the 
pilot is provided with a manual shut off 
to de-energize the electric system under 
emergency conditions. Here again reli- 
ability is not dependent on any source of 
electric power. 

Added safety devices to be built into 
the hydraulic constant-speed drive in- 
clude a malfunction detector, input dis- 
connect, overspeed and underspeed de- 
vices, and an overrunning clutch. 


HIGHER RELIABILITY-——Use of the stat- 
ically excited generator simplifies cooling 
of the rotor and windings and replaces 
the rotating exciter with an inherently 
more reliable static exciter mounted in 
the aircraft wheel well. The permanent 
magnet generator provides initial build- 















CONTROL 
PANEL-REGULATOR 
ASSEMBLIES 










DRIVE SOURCE 
Ce 605 TURBOJETS 







































































up, eliminating delays due to loss of re- 





idual magr 
Magnetic control circuits 
ite critical adjustm 





iplifier 





chmin ents of sensitive 





relays, decreasing the possibility of nul 





nce tripping. Only standard hermeti 
illy sealed 
iment and c 


Simplicity of 
f ball pistons 





relays, independent of envi 


will be used 





yntamination, 
obtained by use 
of the 


design, 


increases reliabilit 





HIGHEST PHASE TAKEOVER SENSING—will be 
incorporated inte 880 control panels for greater 
The 


system is independent of any power sources 
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2000 HR bearing and brush life is offered by 
statically excited generators like this 40 KVA 


General Electric hydraulic constant-speed 
The f 


working parts with the majority of the 


design has a minimum <« 


drive 


stress limited to the five major transmis 
sion parts. The unit housing serves only 
to align the 


support for the generator 


working parts and provide 


IMPROVED PERFORMANCE 
voltage control with static excitation pr 


Improved 


duces better performance of load equip 
ment, particularly sensitive electroni 
gear. Time for return to normal voltags 
ifter application or removal of load is 
reduced nuch as 40 per cent based on 
comparative tests of the same machine 
with rotating and static exciters. System 


excellent and r 
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ipplication of faults reduce 
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INHERENTLY SIMPLE AND RELIABLE, ball! pis- 
ton, hydraulic constant-speed drive for the 
Convair 880 has an input speed range of 4300 
te 7760 rpm and an output speed of 6000 rpm 
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880 generator and control life will be 
5000 hre-—maintenance at 2000 hr intervals 







LOWER MAINTENANCE 
HAUL COSTS The 
and constant speed drive are easy to 1 
stall The control panel 
includes all system control and prot 


AND OVER 
compact generat 


and remove 


tive functions, allowing ‘‘go-no-g heck 
out and replacement of just e packag 
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For more information on General Ele 
tric aircraft electric systems, comp t 
and development capabilities, contact 
your General Electric Aviation and 
Defense Industries Sales Office or write 
for the descriptive brochures offered 
the coupon below. General Electric ¢ 
pany Schenectady 5, New York 


Mail te: 

Section A210-109 

General Electric Company 
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New Departure makes a 


complete line of jet en- Test stand for running jet engine ball 


bearings at high speeds, high tempera- 


ine, avuaxiliar turbine, : 
g y tures under heavily loaded conditions, 


and accessory bearings 
for the aircraft industry. 


RESEARCH NEVER STOPS! 


Tomorrow’s needs are today’s concern at the 
aircraft ball bearing research facilities at New 
Departure. For, the future development of the 
ball bearing will be closely identified with future 
engine design trends. This means New Departure 
spares no effort in developing bearings to operate 
at higher speeds, heavier loads, and under higher 
temperatures with good bearing-life predictability. 
As always, New Departure keeps pace with chang- 
ing conditions in the industry. For ow Departure’s 
design and fabrication processes for current high- 
speed, high-temperature, heavily loaded ball bear- 
ings are major tore in the successful operation 
of today’s jet engines, as well as auxiliary turbines 
and accessories. 


For aircraft and accessory bearings, send for 
CATALOG ABC. 


instrumentation ond control console for For data on research progress for jet engine bearings, 
test stand shown above, for testing 


full-scale mainshaft ball bearings. send for REPRINT JEB. 


reece rese 
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AERIAL 
REFUELING 
FLOWMETER 


Waugh model MF-142 
totalizing turbine flow- 
meter has been sélected 
for the tanker version 
of the Douglas AID 
Skywarrior to give 
precise measure- 

ment and control 

of fuel transfer, 


Satellite Recovery Proposal 
One proposal for bringing a satellite back to carth was made by A. J. Eggers of the 
NACA. Hemispherical, finned vehicle would encounter deceleration and heating within 


uman capacity if re-entry was made at a small angle with the horizontal 
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FEATURES: 
Simple, reliable transistor circuitry in flow 
sensor actuates counter and signal light— 
markets ¢ - nt whi no intermediate devices 
] ~— | . : : | " ly . 
fuel like icetvicn a ' Signal light to indicate transfer of fuel is 
a) ib nut OOO] NT i actuated directly from flow sensor 
, } 
bucket lhen th ! ' Slowly rotating turbine rotor is the only 
haust mixes with th ( yt on Ma en moving part—no relays or mechanical 
m a wnbustibl 1hix 


ifterburner but ! u ag mt re , Write for complete data: Bulletin 105/AW 


contacts 


Also available: Flow Rate Indi- 
ators and Re orders, l're- 

ency-to-voltage Converters, 
eneral-purpose Flow Sensors, 


STanley 3-105 


Waug ENGINEERING COMPANY 
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FLOW MEASUREMENT AND CONTROL 
7842 BURNET AVENUE, VAN NUYS, CALIFORNIA 
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HIGH TEMP a 


CONTROL PANEL GENERATOR OVERVOLTAGE 
CONTROL PANEL PROTECTOR LINE RELAY 


#]9) 


FEEDER Circuit VOLTAGE HIGH TEMP. VOLTAGE FAULT DETECTOR 
BREAKER REGULATOR REGULATOR PANEL 


YOU CAN EXPECT MORE FROM 
BENDIX RED BANK DC GENERATOR SYSTEMS 








AIRCRAFT ENGINE-DRIVEN D. C. GENERATORS FOR 30-VOLT SYSTEMS 


Senta aie | | New models for high-altitude, 
Type No | Amps. | Sead Hanae al eg et high-performance aircraft 


EOL | 50 | 2200-4500 | 20,000 24 | M2, M3 
WOE 22 50 | 4000-8500 | 50,000 | Red Bank now makes available an extremely 
10824 | 50 4000-8500 | 50,000 | wide range of DC generators, including more models 
s0E 16 100 2500. 4500 | 50,000 | | than ever before for high-alt tude, high performance 
B33" 100 4700-8000 | 35,000 


juirements. Add to these a complete line of precision 
LO 200 $350 8000 50,000 


protective and control equipment, and you have the 
Z\ Class U 

a0E 20 Class A | 4000-8000 | 65,000 reason why Bendix Red Bank offers the most efficient 
wEO? | 00 i450 8500 | 25.0001 | , inswer to your DC system needs. All units feature 


ClassC | gone gong | 65,000 = maximum reliability, minimum size and weight, 
Class A and maximum installation and servicing ease. For full 
WE 10 400 3100-8000 | 60,000 ; | _AN-3624 details, write RED BANK DIVISION, BENDIX AVIATION 
B34 | 400 |__ 3100-8000 _| 60,000 


t 
400—Class ( CORPORATION, EATONTOWN, NEW JERSEY. 
WO—Class © | 4000-8000 | 65,000 | 


1063/ 


10826 MA-11 


500—Class A | 


400—Class ( 
500—Class A | 


West Coost Soles ond Service: 117 E. Providencia Ave., Burbank, Collf 
Canadian Affiliate: Aviation Electric Lta., P. O. Box 6102, Montreal, Que 
Export Sales and Service: Bendix international Division, 205 E. 42nd St., New York 17, NY, 


10B35° 3500-8000 65,000 | 


| 





; 
t 
| 
| 


*These units are Starter-Generators. tModels also available for operation at 50,000 ft. 








Red Bank Division of nix” A thousand products — 


nen a million ideas 





EQUIPMENT 


TWO parts containing silicone used on the B-58 are engine inlet duct seal (left) and teflon covered P.gasket mounted on an aluminum 


strip (right). The P-gasket goes between the fin and rudder. 


Silicones in B-58 Resist Mach 2 Heat 


t much abo nelt 


one ome of the most tempera usual limits of plastics—ne 
ult 


istant plastu ire now substitut the boiling point of water 

for other plasti son Mach 2 aircraft Thus 3 particularly true « i ther 
being investigated for int c¢ previously mentioned 

itinental ballistic missile type no is the pilot's windshield 


inlet duct au leakage 


i 
Silicones in the B-58 Hustler bomber fainmg around the und 


le non-metallic parts to withstand underside of clevon 
perature which begin to be critical the ng vhaust 
i vind bine ld 


ol 


me metal 

ts on Jupiter type ballistic missile miple The plastic 

ones where 7-10 layers of silicone ventional safety 
laminate covered a titanium fran 

vork have been reported to show that 

Ithough four or five layers would be 

burned off the blunted tip, the nos¢ 

one would survive re-entr 


B-58 Applications 

Data on nose cone tests are limited, 
ut Convair engineer A. ¢ Porter of 
the materials and processes group hort 
Worth, Tex ind representative of 
Dow Corning Corp Midland, Mich., 
have been able to present details on the 
xtensive use of silicone and hicom 
ibbers in the B-58 

Phe B-58, which : pot ntially « ip 
ble of sustained flight in the Mach 
r better region, has been said to be 
Mach-limited by the temperature rise 
its leading surface, engime nacelle and 
inderside parts receive respectively from 
crodynamic skin friction, engine opera 
tion and engine exhaust. Since the skin 
temperatures on leading surfaces mat 

over 200k and the engine nacellk 
ind engine exhaust temperatures can ’ 


oO higher, specifications call for 65 . 
to 260F. The non-metallic parts of the SILICONE parts are used in practically every area of the B-58, from silicone glass laminated 
urcraft are required to go beyond thi radar window (upper left) to wiring insulation (lower right 
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Helium high pressure relief value undergoing part of functional test procedure 


Ey ot 
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An important feature of this assembly is its zero external leakage — while the 


maximum internal leakage is as low as 100 cc per minute at slightly below 
reseat pressure. The unit is applicable to all types of helium and other 


pneumatic systems 

















From Whittaker’s Pneumatic Division: 


high pressure relief valve 
y for -320°F helium service 
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Whillaker 


CONTROL SYSTEMS 
Fuel - Hydraulic - Pneumatic 
Los Angeles + Seattle « Wichita 
Indianapolis - Baltimore 


Hempstead, Long Island 
A Division of Telecomputing Corp 


Here is another outstanding contribution by Whittaker’s 
engineers in the field of missiles! 

Specifications demanded a unit with a high degree of 
reliability and consistency ... resistance to vibration and 
acceleration ...and very short range between crack and 
reseat pressures! 

This lightweight valve — with all its basic components made 
entirely of stainless steel — meets all these critical require- 
ments of a missile application. 

In design and production particular emphasis was given to 
consistency, so that there is no variation in performance 
between one valve and another. 

The tube size of this unit can be varied to suit customer 
requirements. Furthermore, the unit size does not increase 
in proportion to tube size 

This is only one of the many kinds of missile problems that 
Whittaker has solved. This wide experience is available to 
you now. 


PERFORMANCE 


SERVICE. Helium gas 
FLOW. 6 pounds per min. at low temperature 
TEMPERATURE 

Ambient, —320°F to +300°F 

Fluid 320° F to +300°F 


PRESSURE. 3250 psi Operating Pressure 
WEIGHT. 1.5 lbs 
TUBE SIZE. % 


Whittaker Controls | 
915 N. Citrus Ave., Los Angeles 38, Calif 
Gentlemen 

Please send me further information on the Whittaker 
Helium Pressure Relief Valve, P/N 141955 | 


Check one Reference information Project information 
Name 
Compan 


Address 





Luxury air travel at 
thrift fares is offered by 
Continental Airlines’ 
Club Coach DC-7B's. 
They fly fast schedules 
between Chicago, 
Kansas City, Denver, 
and Los Angeles. 


Says William A. Weeks, Assistant Director of Communications, Continental Airlines Inc.: 


“Electronic equipment in Continental's Club Coach planes 
is extra-dependable because of G-E 5-Star Tubes!” 


expensive in operating dollars as well as in flight delays. 


“Everything about our new Club Coach DC-7B’s is 
superior, That includes communication facilities, and 
radar and other navigation instruments. Their relia- 
bility helps us keep the fast, on-time schedules that are 


a part of Continental's Gold Carpet service. 


“One reason—and a big one—for the dependable per- 
formance of our electronic equipment, is tubes such as 
the one I'm pointing to: 5-Star Tubes built by General 
Electric for air, military, and industrial sockets re- 


quiring highest tube reliability. 


“Their failure rate is extremely low, and they outlast 
regular tubes by a wide margin. Continental's records 
statements. Also—due to their trust- 


5-Star Tubes help keep our costs down. 


prove both 
worthiness 
They cut our need to pull faulty electronic equipment 


and send it to our Denver shops for overhaul. This is 


“Continental looks on General Electric 5-Star Tubes 
as an important part of its effort to give the public the 
newest and best in air travel.” 
. . > 

Benefit from Continental Airlines’ favorable experi- 
ence! Your local G-E tube distributor stocks 5-Star 
high-reliability tubes. Phone him! Distributor Sales, 
Electronic Components Division, General Electric Com- 


pany, Owensboro, Kentucky. 
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SILICONE Labyrinth fairleads (left) seal control cables passing out of pressurized areas and silicone sponge rubber blocks 
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M-shaped fairing laminate between B-58 and external weapon pod 
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| The whole world 
is our laboratory! : 


Bell H-13 helicopters have accumulated the equivalent of nearly 300 years of 
actual flight experience .. tested under real-life conditions of weather, 


altitude and terrain. 


Even Bell’s own rugged, controlled tests over the past 15 years, 

important and revealing as they are, can't match this true test of dependability .. 
trial by time. And the Bell H-13 series helicopter has come through that 

test with flying colors. With its more than 2,500,000 hours of flight time, 

it has proved its dependability, its economy, its versatility in operation 
throughout the world. Today, as it will be tomorrow, the Bell is the pacesetter 


in the field of utility helicopters 


Watch “WHIRLYBIRDS" on TV .. consult your local paper jor trme and station 


BELL H-13H FEATURES: 
1. longest approved overhaul period DERATED ENGINE PROVIDES 


2. Interchangeable metal blades 1. Improved hot weather and 
altitude performance 
3 Cyclic boost (power steering) 2. Maximum operating period 


that incorporates latest Bell acta ‘timid 
designed and developed lock and S Ondseed eeietenenes end 
load valves greater reliability 
CORPORATION 4. Synchronized elevator that permits 4. Reserve power for emergencies. 
greatest range of cockpit loading 5. Maximum availability 


FORT WORTH, TEXAS without battery or ballast shift Minimum cost 











THE NEXT STEP... 


With the launching of his first satellite man finally has Still othe 
pierced the thin envelope of atmosphere that separates red detects 
nim trom outer space He is ready for the moon Elmer Verni 

In preparing for this next step, Perkin-Elmer ha precision cor 
ised its unique capabilities in optics, electronics and Continuing 
mechanics to develop many instruments essential to ou pace instrumer 
conquest of space. Among these are several for guid Plu P-E 
ance of missiles and satellites such as tracking tele 
scopes, alignment theodolites and satellite 


added ti 
cameras 


Perkin-E]mepr (Gwin 


NORWALK, CONN &£ 














_qaj—FLY WEATHER-WISE 


These weather items prepared in consultation with the United States Weather Bureau 
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CIRCULATION PATTERNS 


Clockwise circulation of air around High Pressure areas 


and counter-clockwise flow around Lows in the northern 
hemisphere are well known to most pilots However, 
there are some lesser-known features of Highs and Lows 
which have become apparent with the progress made in 


upper air analysis 


Warm Highs 


temperatures generally warmer than Standard Atmos 


Extend to levels above 10,000 ft. with 
phere. As this type of High extends farther aloft, tt 
often assumes an elliptical shape with major axis lying 
N/S to form a Ridge 


slowly, blocking eastward movement of weather systems 


This Ridge normally moves very 


at lower levels, often causing prolonged periods of fair 
or rainy weather in adjacent areas. Weather in warm 


Highs is usually dry, fair and often hazy. 


Cold Lows—Extend to high levels with temperatures 
generally colder than Standard Atmosphere. Their nor- 
mal eastward movement slows until sometimes the cen- 
ter aloft becomes stationary or even retrogrades west- 
ward. This ts called a Cold Low because of concentration 
of cold temperatures near the center. V-shaped elonga- 
tion of these Lows toward the south is referred to as a 
Trough and marks region of wind shift and possible 


clear air turbulence. 


rorecast: Jop Flight Performance with 





Mobilgas Aircraft and Mobiljet fuels! 


For piston engines: Mobilgas Aircraft helps assure availability 


of full power from takeoff to landing 


For jet engines: Mobiljet fuels available for wide extremes in 


flight temperature conditions. Free flow assured under all con- 


ditions. Excellent thermal stability 


SOCONY MOBIL OIL COMPANY, INC 


, and Affiliate 


Leader in 
lubrication 
for 91 years 


3 MAGNOLIA PETROLEUM COMPANY, GENERAL PETROLEUM CORP., MOBIL OVERSEAS OF CO., INC 





> 


used 
ed to 


ntcenance viring even 


Na 


not 


temper 


where it 1 nece expo 


iture 
connected 


xtreme 


I he 


with hun 


wiring 
of multi-connector plugs, all of 
ire filled with silicone rubber 
easily Ihe 
race in these ilso 
with high iscosify fluid 
lubricate the connector pin 


for an margin of 


positive joined seal 
plugs ire 
ilicone 
extra moisture 
tance 
Ali 
th an 
th titanium 
gh surface resistivit 
the film may be parted and 


! 
ire oated 


ilicone resin hiled 
hl eaturing 


terminal connections 


ur-drving 
dioxide 


ind moisture re 


i naintenan 


the 


plumbing 


well a pneu 


Wiring 1 


! di 


in position Wi 


itill 
th literally thou 
clamp 


ind 
I he 


bulkhead 


one-rubber bundle 


Da through pa ind 


vith iWlded — silicone rubber 


; 
e 
nimet 


lhe pi 


n-flight feeding tube from 

for 
lem 
obviously | im 
fact that 


certain 


lot 
nO] 
uid ilso 

tability l 
thi ise than the 


resilient 


unted container 


one rubber 


iture 
int m 
material onl 
comple tely non 


taste O1 


rubber it¢ 
impart any 


one 
i id ce not 


vhatever to liquid 


Still in Development 
hcon rubber l till 
t development “ 
fter 


hication 


introduced 


in the 


extruded 


h 1p d 


ming RIV Silasti 
roved t ctul 
ind filling 

t Porter 


iterial 


xtruded 


n-fill iti 
omp uind f 


it idhe 


November 18, 1957 


AVIATION WEEK, 


| ’ 
ror Lamipk emecntes 


this RTV Silasti Surface | 
vas fairly simple down 
flash oh 
cone primer 
the RIV 
rubber part l 
A different medium temper 
rubber, Silasti 
cal the m 


upp 


A ipe 
ent ip | md air-dr 
ipply the RTV 


; 


} ; 
CCOMMK tack’ 1 


pressed int 
ing silicone 
used to hill 
n the stiffening 
for each of the 

the 

between 


ind 
ind | 
tainless ste 
wing cleve 
them 
bet 


panels on 
isl ind 

ire interchange ible I 

either 


the 


pott wing 


mm of 


n though under 


Marion 


ELECTRICAL 
leiie? wal. |e) 
INSTRUMENTS 


WHERE ELECTRONICS 


MEETS THE EVE 


meorion electrical instrument company 
Grenier Field Manchester, New Hampshire 





high temperature 


reinforced plastic 


ducting 


LOOK TO ARROWHEAD for advanced design—new 
ideas, new materials, new techniques—like this new fiber- 
glass-silicon resin Starter Duct Support in the B-58 Super- 
sonic Bomber. With a weight-strength ratio many times 
greater than steel, this high temperature resin part offers the 
ultimate in serviceability at extreme high and low tempera- 
tures. 

Arrowhead Research and Development facilities are 


Service Temperature for Silicone 
Resin and Fiberglass Laminates 
Operating Temp: —320° thru +-990° F. 
Short Exposure: —320° thru + 2000° F, 
Stability Temp. of Materials 

—320°F . thru +600°F, 


available to help you solve your ducting problems. Only 
Arrowhead has the experience, the ability and the facilities 
to answer all the problems, because only Arrowhead pro- 
duces all three basic types of aircraft ducting — stainless steel, 
rigid plastic and flexible fabric-rubber. 

Write for service or consultation on advance design proj- 
ects. Arrowhead field engineei> are located in all aircraft 


centers. 


2300 Curry Street, Long Beach, California 








TECHNICIAN checks flow of Versilube fluid heated to 725F in oven at GE’s Silicone Products Dept. laboratory (left) 


through observation window in oven showing fluid flowing through modified Ostwald pipette with oven temperature at 


Hydraulic Fluids Resist 700F Effects 


By George L. Christian 
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Viscosity -Temperature 

Temp. (F) 

65 

30 

0 

+100 

300 

+ 450 

+700 


Data (approximate) 


Color 

Pour point 

Flash point 

Specific gravity at 68F 
Bulk modulus 


Panel coking 





81717 


Centistrokes 

3487 

846 

390 

71 3 

29 

55 

19 

Water White to amber 
Be'ow 1O0F 

575 

1.03 

] 50,000 ps. at 7 
30,000 psi. at 700F 

0.0 mg. at 600F after 8 hw 
950.0 mg. at 75CF after 8 hw 





Physical Properties of 81717 and 81644 Versilubes 


81644 


Centistrokes 
2848 
705 
410 
65.6 
13 
52 
24 
Amber 
Below 
560F 
104 
150,000 psi. at 75F 
90,000 psi, at 7O0F 

1.0 mg at GOOF after 6 hv 
3.0 mg. at 750F after 8 hw 


100F 





At right is close up 





WVWHIQO is America’s largest 


producer of jet engine roller bearings? 


ivan o 


1 
= 


3 


course! 


FLEXIBILITY. HYATT is always happy to 
cooperate with aircraft engineers seeking new ways to 
break “bearing barriers” of higher speeds and 
temperatures. We're glad to explore unorthodox designs. 


KNOW-HOW AND FACILITIES. HYATT has what 
it takes to turn out ultra-precision bearings that 
perform perfectly on the “green run” at speeds up to 
75,000 RPM. We've built far more jet engine roller 
bearings than any other manufacturer. 


PLENTY OF TOOLING. HYATT doesn’t let you 
down once the prototype is approved. We've got the 
tooling to produce promptly in quantity—maintain both 
rigid precision and production schedules! 


To break “bearing barriers” in a hurry, call HYATT for help! Write for new 
Aircraft Catalog A-56. Hyatt Bearings Division of General Motors, Harrison, N.J. 


HMy-ROLL BEARINGS 


FOR AIRCRAFT INDUSTRY 





1,000F Hydraulic Systems 

General Electric engineers, in dis 
cussing very hot hydraulic systems— 
1,000F or more—suggested that these de 
velopments may be necessary to make 
them practical: ceramic bearings for 
pumps; liquid metal fluids, such as NAK 
77 (AW Nov. 11, p. 69); all-metal seals 


or lap fits to eliminate seals. 


ne and other high temperature 
int General Electric 1\ that 
+4 is also a somewhat better lubri 
int than standard lubricating silicon 
fluid It will also operate at TOO! 
under certain conditions 
Both 81717 and 81644 are based on 
Klectri first high tempera 
hlorphen | fluid, Versilube F-50 
h possess the best thermal sta 
of the family of three Versilubs 
ilso. the mly one of the three 
ontains no additive 
neral Electric savs that prior to 
vhile silhcone fluids were known 
cosit tability over a wide 
range of tempcrature their lubricating 
qualitie vere poor. F-50 fluid 
good lubricity 


Broadened Horizons 
With th xistence of these three 
fluid tom ad gic! will broaden 
the design horzor ind provide vreatcl 
in the de clopment of hy 
md cngime lubrication tem 
raft and mussilk md wall sim 
r climinate the necessity for cool 
drauly iwine oils. As General 
techn ns point out, the tno 
illow tom ce rr to 
fluid for its lubricity, resistance 
sidation or for its thermal stabuilit 
ending n th particular design 1 
nent 
ll three fluids will burn at ver 
ifure heir auto ignition pou 
9001 u pomt where th 
1 if Cx pr | n iwniton yurce 
wes from 62! wv SI1717 and 81644 
to 650F for I 
At 7OOl thre 
have a breakdown 1 
Breakdown start it 6001 
rect] vith temperature and remain 
onstant at nstant temperature 
Both exhibit excellent gear 


propert 


Safe Handling 
No sp ial precautions are equim 


hand| il f the Versilube 
ver the high temperature 
ilicat ter base hvydrauls 
fluid currently used in the B-58 
Hustler—Oronite 8515 (AW Nov. 11 
p. 69)—requires that several precaution 
taken with a hydraulic system using 

t Among them are 

e Atmospheric air sealed out to avoid 


AVIATION WEEK. November 18, 1957 


Mishonies 1 aenon 


~ eon yaw. 


tot F- tied s eo hal- me a: the k —3 a 


ELGIN safery 


mn ing system: 


and fuzes maké sure 


di emolel isi melel ae qs s 
yet deadly 


ELGIN NATIONAL WATCH COMPANY 


MICRONICS OIVISGItON + BLGIN, ILLINOIS 





SYSTEM 


SMALLER, MORE EFFICIENT UNITS 


Research on airborne hose reel units of the reliable Probe and Drogue aerial refueling 
system has, in the space of only three years reduced both the size and weight of the 
tanker units, and provided significantly greater fuel flows at higher operating altitudes 
and speeds. 


Latest in the long line of refueling equipment, designed and produced by Flight Refuel- 
ing Inc., is the efficient, hydraulically powered reel unit A-29 for Navy's FJ-4 “Buddy” 
tanker (above, right). The magnitude of engineering refinements incorporated in this latest 
design is evident when the picture of the new reel is compared with that of its larger 
predecessor, the A-12-B (left), for Air Force's KB-50, multipoint tanker, which was produced 
first about three years earlier. Not only does the A-29 come in a smaller package, it 
has more efficient controls, faster response approximately equal fuel flow, a wider range 
of refueling altitudes and speeds, and is codes more accessible for maintenance. 


Applied research at Flight Refueling, Inc., is directed toward solving the complex fuel 
transfer requirements of military weapons including missiles and rockets as well as 
manned aircraft, ships and other mobile equipment. 


If you have a perplexing fuel handling problem, Flight Refueling’s engineers will be 
pleased to discuss it with you, and suggest practical methods of solving it. 


ATTENTION Engineers 


Unusual career opportunities for engi- Flight Refueling, Inc. 


neering personnel are available in 
new projects for developing new re FRIENDSHIP INTERNATIONAL AIRPORT Boltimore 3, Morylond 


fueling systems 
West Coast: William E. Davis, Box 642, Inglewood, Calif, 


REPRESENTATIVES: Dayton: Fred ]. Kendall, Box 622, Far Hills Sia., Dayton 9, O. 


Write Engineering Manager for details. 
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Herman Nelson 
PORTABLE HEATING and VENTILATING 
serves the Defense Establishment Everywhere 


On Land Speed and maneuverability 
are two of the advantages offered by 
Herman Nelson portable heaters. For 
time-saving truck engine warmup 
BT400 unit slides out fast, starts up in 
seconds, delivers volumes of heated ait 


for quick truck starting 


On Sea When the Marines land, these 
BT400-3 portable heaters are floated in 
with them! Such versatility is but 
another feature of these efficient unit 
temming from Herman Nelson's 16 
M\ years of experience and leadership in 
wisi \\ y the portable heating and ventilating 
field 
In the Air Dependability, too, is of 
utmost importance to the Defense 
Establishment That's why Herman 
Nelson portable heaters will be found 
around: the globe furnishing efficient 
fast heat for airplane pre-flight maint 
nance. Let Herman Nelson's experience 
go to work on your next portable heat 


ing or ventilating problem 


\ 


| Aix Litter 


COMPANY, INC 


Louisville, Kentucky 


DEFENSE PRODUCTS DiviSion 
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b-50 ha tored for over four veat 
without any detectable change 


been 
© Toxilogical studies on the fluids are 
not -compl te 
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I'herefore Versilubes can 
recommended for applications 
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Spontaneous ignition temperature 
for all three fluids is about 910F. This 
temperature remains the same regard 
less of whether the fluid is under pres 
sure, is jetting or 1s in a vaporized state 

All three Versilubes are being tested 
ipplications on a variety of 


high irradiation concentrations 


in Variou 
existing and up-coming missiles 
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TEST rig firepower pack uses surplus flap actuator to raise, lower pack. Unit weighs 200 Ib. 


Helicopter Weapons Pack Readied 


lirst model of General Electric Co's 
lightweight gun-and-rocket firepower 
pack for Army helicopters (AW May 20, 
p is scheduled to go to the Army 
Aviation Board at Ft. Rucker, Ala., for 
test 

Reconnaissance and utility helicopters 
suppres 
two 
have 


) 


each for 
ion of ground fire, Pack 
23-lb. M-60 ground gun 
00-900 yd and eight 3.5 in 
fixed fin, piercing rockets 
Rocket tubes can be adapted for 2.75 
folding fin rocket by 
leeves. Guns are quickly demountabk 
Pack is and 
weighs just over 200 Ib. It is manufac 
tured by Brooks and Perkins, Inc. Pack 
is bolted to an “H”’ frame which in turn 
bolted to the helicopter’s undercat 
riage. ‘Tests on a National Guard Bell 
+7 tvpe, which has the least 
clearance of the smaller helicopters, in- 
ufhiciently 


can carry two packs 
Carrics 
which 
range, 


armor 
insertion of 


made of magnesium 


ground 


dicate pack will clear groun 
nd withstand rough landings 
Guns are held in pack by three PIP 
pins Ammunition can, carrying 300 
rounds per gun, is held in by folding 
door at side of pack 
Maintenance and 
ire kept to a minimum by use of 
tandard parts and ordnance. Pack sys- 
man com 


logistics problems 


tem includes no electronics 


pletes the computer loop Intervalo 
meter in cockpit programs rocket firing 
sequence 

See-saw switch on pilot’s cyclic con 
trol stick keeps him from firing gun 
and rockets at the same time 

Rockets can be fired singly, in pairs 
volleys up to 16. Selection of 
pattern can be made on 
For large volleys 


ol oi 
hring 
ground or in flight 
rockets are automatically fired 20 milli 
seconds apart 

lest rig uses a surplus flap actuator 
(see picture) to raise and lower pack 
giving pilot control over elevation of 
later models ck 
buried in the 

mounted or 


guns and rockets. In 
vation control would be 
pack itself. Packs can be 
removed in five minutes 

Guns can be charged in the air by 
means of a cable. Rockets are armed in 
fight with a master switch on a panel 
Guns are fired by 
used to pull the trigger, and rockets are 
fired electrically. Gun’s bolts are locked 
for landing 

General Electric has fired some 6,00' 
standard 7.62 mm. NATO rounds from 
the guns but has not fired rockets from 
the air. General Electric and Brook 
and Perkins have developed the pack 
with their own funds. Estimated pr 
duction cost is $1,000 per pack. 


means of a solenoid 
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MISSILE 
SUPPORN LD 
SERVICE 


You worry about the missile... let Packard Bell Elec- 
tronics take care of ground support! Proven perform: 
ance in this field has resulted in a separate missile 
equipment section devoted exclusively to ground test 
and launching equipment. Here, in a 21,500 sq, ft. facil- 
ity geared for short run production, experienced man- 
agement shoulders complete responsibility Here the 
most radical design change Ss are absorbed during the 
process of development Here direct assembly super- 
vision by production engineers eliminates costly and 
time-consuming delays. A reliable source, any way you 
look at it. And a reliable way to rid yourself of a major 


headache! 


ENGINEERING 
BEYOND THE 

EXPECTED 

DESIGN —When time dictates, avail 


able equipment can be adapted to 


your specifications. But you receive 





custom design, beyond the expects d, 


when you need it. For exempre the This transistorized The MAGAMP has a surge capacity of 400% overload 
transistorized MAGAMP power sup MAG AMP power sup- for 2 seconds. Regulation at the load is 1% or better. 
ply (right). This unit provides a ply delivers a 27V to Recovery time is less than 50 milliseconds. Overshoot 
faster response time a lower over- a output at 0 to 300 cor " ' 
I and undershoot are less than 25%. with « 30% change 
shoot and undershoot and remote regulated at | : : : . ; 
‘ ‘ a load up to several in load. (Seale in above photos: 5V/CM and 
regulation at longer distances than hundred feet away. 1OMS/CM.) 
has ever been achieved before with 





this type of power supply 


DELIVERY—A contract from Doug- = 

las Aircraft for “Thor” test equip 

ment was awarded in March 1956 

4 total of 100 units, comprising 30 PACKARD BELL ELECTRONICS 
different units, was delivered before 

deadline in November. On-time de 

livery at its best delivery beyond 


the t rpe cle d. 
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U.S.A. Representative : Vernon Crudge Room 1501 630 Fifth Avenue New York 20 















Mockups Aid Douglas Jet Noise Studies 


New York—Top priority tests of three 
methods of sound suppression for 
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Ihree basic methods of accomplish- 
tigated EIGHT sound suppression flaps surround DC-8 jet engine exhaust mockup (above). Pnew 









ing this mixing are being invé 
Dougla: matic flap actuator and thrust reverser clam shell doors, fully extended, are shown below 





© Replacing single, large nozzle with 






oup of smaller on 
¢ Interrupting uniformity of exhaust 
tream by revising nozzle shape 
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Jet Nozzle Flaps 





One of the Dougla de ign uscs 
Nay round the jet nozzle to diminish 
noise at take off. A clamshell thrust 
luded on the same 
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NEW, 410,000 sq. ft. Fuel Control Building is in foreground. Behind is 1-million sq. ft 


main plant 


Concrete circle is helicopter landing pad. 


Bradley Field is in background. 


BATTERY of five fuel control test stations already in operation in Hamilton Standard’s 


new Fuel Control Building. 


Tests check such conditions as unit's fuel metering accuracy 


‘uel Controls Facility Dedicated 


New 410,000 “yft 
quipment for the 
production of fuel controls for turbine 
wket and 
dedicated by 
ision of United 
Windsor Locks, 
Production lines ms the build 
»00 employes 


building housing 


development and 


stom was recently 
Hanulton Standard Di 
Aircraft Corp it 


Conn 


( igen 


new 
ing, Which wall hous 
ire ilre ily 

Separate 
dedication, ts 


moving 
facility, imecluded 


equipped to test 


res uch 


in othe 


124 


of en 
tem 


ompany products with all types 
fucls at high or low 
perature 

New buildings will boost floor space 
in the division’s Connecticut plants to 
i total of 1,750,400 sq ft 

Hamilton Standard Division is 
producing aircraft air conditioning sys 
turbine engine starters, hy 
pumps and other accessories 
turbine and missile fields (AW 
102) 


gin vcry 


also 


tems, gas 
draulic 
for the 


Oct. 2] p 


German Airport Installs 
Hydrant Fueling System 


Bonn—Hydrant fueling system to bx 
nstalled at Frankfurt Airport will be 
fed by 10 underground tanks each with 
1 26,418 U. S. gal. capacity. Provision 
being made for 10 fueling station 
vith one hydrant each for piston-engin 
idditional 

each for jet ai 
dual hydrant outlet 
fucled at a rate of 
1,320 gpm. which means that aircraft 
vith capacities of 15,500-21,500 gal 
fueled in approximately | 


foul positions 
with two hydrants 
raft, With the 


jet planes can be 


plan ind 


Call he 
1nbinh 

Hvdrant fueling tem is being built 
jointly by Flughafen-Aktiengesellschaft 
Frankfurt (the airport administration 
ind Esso, A.G., Hamburg, a 
f Standard Oil Co., N. J 


OFF THE LINE 


Reaction Motors, Inc. 
6% of its payments to vendors an 
ck tens 


mall business con 


ub id il 





report that 


ubcontractors under contract 
were made to 1,400 
cerns during the period from Jan 
through Oct. 31 Small business rr 
ceived $5,675,000 out of a total of 
$10,017,000. Small businesses are those 
with 5,000 or les employe 

Profits of Resistoflex Corp. for th 
company’s first fiscal quarter, which 
ended Sept. 30, were 3.5% higher than 
for the same period last year. Quarter 
totaled $2,253,128 and_ profit 
$154,903, an 
over the corresponding pe 
1956. Stretch-out in deliver 
required management econ 
off of 125 em 
ploves. Earnings per share of common 
stock were 30 cents for the first quarter 
of both 1956 and 1957 


sales 
ifter taxes 
of 1.7‘ 
riod of 


were increase 


chedul s 
omies, including the la 


Passenger seats for Lockheed’s new! 
rolled out Electra prop jet airliner will 
Acrotherm ( orp., the 
which will supply all 

American World Ai 
ways’ Boeing 707 jet transports. Electra 
result of a three-year joint 

program by Lockheed 
wners and 


be supplied by 
trie COTM pal 
the seats for Pan 


cats are a 
development 
Henrv Drevfuss industrial de 
the Acrotherm (¢ orp 


New high energy boron fuel, HiCal 
will be exhibited to the public for the 
first time during the 26th Chemical In 
dustries Exposition in New York, Dec 
2-6. Kucl was developed for the Navy 
by Callery Chemical Co. Other Cal 
lery products on display will be deca 
borane, diborane, amine 
tassium borohydride and the alkyl boric 


boranes, po 
wid group, 
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SOMETHING NEW 
IN THE SKY! 








PRESENTING THE HARDMAN 


Here’s an entirely new chair concept to meet current and ease of mai 
need for ultra high density seating. Its clean sculptured comfo The 
lines impart a feeling of spaciousness, yet design 


simplicity permits substantial savings in weight, space 


HARDMAN TOOL & ENGINEERING COMPANY 


1845 S. Bundy Drive, Los Angeles 25, California 





LINEAR KEEPS THE “GO” 
IN PROTECTIVE MISSILES 
with Jet-Age “O” Rings 





Modern warfare weapons... that guard and protect...are highly com- 
plex devices. They must be dependable for instantaneous service—even 
after an unpredictable shelf-life. 

In rocket and missile warfare use, “‘O"' rings will be subjected to nitrogen, 
JP-4, ethylene oxide, hydrogen-peroxide, alcohol, liquid oxygen, fuming 
sulfuric acid, and other destructive environments. ““O" rings are used in the 
servo-systems for flight control of guided missiles, and must withstand 
extremes in temperatures and the destructive actions of synthetic fluids. 

LINEAR'S experience in the design and production of precision “O"’ rings 
—of the most modern elastomers—has given them the ability to provide 


dependable seals for the most critical requirements. 


When it's a sealing problem, call on LINEAR or one of its agents for 


engineering assistance... 


and be sure to specify LINEAR ‘'O”’ Rings for prototype or production, 


PERFECTION IN RUBBER 


Lt nnmnn nan hy totintint: tothe 


LINEAR, Inc. 4 ROAD & LEVICK ST., PHILA. 35, PA 





NEW AVIATION PRODUCTS 
ae EE, on Pe, 


product that chemically mills mag 

ium alloy including magthorium 

it 1 to 1.3 mils/min. Etch rate 

decreases with increasing temperature 

Matcrial comes in drums containing 

100 Ib 

Aircraft Dept., Wyandotte Chemicals 

Corp., Wyandotte, Mich. 





Water-Cooled Torches 
Welds comparable in strength with 
ot welds made bv conventional re 
istance welding processes—relative to 
gage thickn ind size—are possible 
using new 1 ex Spot water-cooled 
tungsten inert gas welding gun, the 
nanufacturer reports 
lec Visuweld torch has transparent 
nozzle to facilitate viewing weld in 
roc’ Work can be done at three or 
) amp. without need to change 
torch maker state An additional 
timing unit permits operator with a 
election of weld depth penetration 
iny two joim+t ipplications without 
to make adjustments at the 


i 


ower source 
lech Torch Co., Inc., 300 Paterson 
Ave., Carlstadt, N. J. 


A? 
- ogee tt 


Salt Spray Fog Unit Northrop Installs Tape-Controlled Machines 
Salt pray fog test ibinet ranging Three of these 54-ton numerically controlled Kearney & Trecker profile milling machines 
10 tt. x 10 ft. x 10 ft. walk-in will be installed in Northrop Aircraft, Inc., facilities by the end of this year. Machines will 
m type to 2 ft. x 2 ft. x 2 ft. size be used for work on the SM-62 Snark missile, 1-35 supersonic trainer and subcontract 


igned to meet militar pecihca work on other missiles and aircraft 
quipment testing. A ther 


ntrolled radiant heating —_— 


Chamber Provides Humidity 


ed for tempecrature con i ive li ! n 


5 @ 
O maintain control to one-half - o, eee fh ees 
_- 
ms ‘= 
\s 


hy di iuiil 


One-Inch Flow Unit 
blow cnsitive Gcevice 
ll detect flows of o 
. pe ale 
f indication 
fom 
i xplosion-proof 
unit weighs | 17 
md two-inch ion 
unit will indicate fl 
gal./min. af ifter 
closed, there 1 cepag 
iutomatic level control of hu cording to the maker 








tower and an pressure regu pot out that equipmch 
tandard equipment Optional in any attitude im quid 
quipment includes pass-throughs, win be completely submer ( 
ov pli meters and clectncal and erating temperature 1 
SOT nad dy te ture 


Leatherman Co., 13259 Sherman 


t ‘ ed to alle ; ' 


drauli mnection 
Development Enginecring Co., 9 Potter Acronautical Corp., Route 22 
Cross St., Norwalk, Conn. Union, N. J. Wavy, N. Hollywood, Calif 
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Westinghouse metal 
miracles boost jet 
engine performance 15% 


Turbojet “hot end”’ parts, made from clad molybdenum, are increasing 
jet engine efficiency up to 15% by permitting higher turbojet operating 
temperatures. Developed by Westinghouse research scientists, this new 
method of coating molybdenum to prevent high-temperature oxidation 
has proved successful during extended engine testing of “‘clad-moly” 


parts at temperatures above 2000°F. 


Development of this protective coating—-which remains intact and 
effective after molybdenum alloy sheets or shapes are formed into parts 
of complex shapes— is part of the advanced metals research program at 
Westinghouse. The Aviation Gas Turbine Division is helping to keep 
America strong by applying this coating and other new research develop 


ments to create better and better jet engines for the defense of America. 


Take advantage of Westinghouse’s ability to engineer, develop and 
produce equipment for America’s defense. Contact your Westinghouse 
Defense Products sales engineer, or write: Westinghouse Electric 
Corporation, Aviation Gas Turbine Division, P. O. Box 288, Kansas 


City, Missouri. J-91067 


gts 


> 


The first stage turbine nozzie vanes (outlined in red) were chosen for initial testing as they 


are subjected to the highest temperatures and are most susceptibie to thermal st 7 


you Can BE SURE...1F iTS 


Westinghouse 








VANGUARD 




















ICKERS. 


.. for Cnnrguard Earth Salillie Reeket Vehicle 


Numerous Vickers miniaturized hydraulic airborne components have 





been successfully developed for missile use without sacrifice of 
their inherent high efficiency and reliability. Representative of the 
“packaged” approach to dependable missile hydraulic power is 
the PFM-3906 constant displacement piston type pump shown here 
mounted on an electric motor. The pump has a theoretical delivery 
of 0.84 gpm at 7400 rpm and 1000 psi with a volumetric effi- 
ciency of 95%. The explosion proof motor has 6.0 in.-lb. torque 
from 6900 to 9000 rpm. The complete package weighs 8 Ib.... 
1 Ib. for the hydraulic pump and 7 Ib. for the electric motor. 

The overall length is less than 10 inches. For further 
information about Vickers miniaturized hydraulic components and 


complete packages, ask for Bulletin A-5216. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 





Aero Hydraulics Division ¢ Engineering, Sales and Service Offices: 


ADMINISTRATIVE ond ENGINEERING CENTER | TORRANCE, CALIFORNIA ¢ 3201 Lomite Bovleverd 


Department 1462 + Detroit 32, Michigen P.O. Bex 2003 «+ Torrance, California 


Acre Hydreviics Division District Sales and Service Offices + Albertson, Long island, N.Y., 882 Willis Ave. 
Arlington, Texas, P.O. Bex 213 
Seattle 4, Washington, 623 8th Ave. South 
Weshingten 5, 0.C., 624-7 Wyatt Bidg 
Additional Service lacilities at: Miami Springs, Fle, 641 De Sete Drive 
TELEGRAMS, Vickers WUX Detroit, TELETYPE: "ROY" 1149 . CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., ltd.—Great West Road, Brentford, Middx., England 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1928 
















HUMAN FACTORS 









Medical Group Reports on Pilot Fitness 


By Richard Sweeney 


Los Angeles—Progress in understand 


ing the human factors of flight in 
higher and faster spectra was outlined 
it the Third Annual Aviation Medicine 


Svmposium here recently, sponsored br 


Ihe University of California at Lo 
Angeles Medical School and Medical 
extension Those attending the m 


posium heard reports on 

e Civil Acronautics Administration plan 
to obtain more realistic physical fitnes 
for vil pilots by 
data under provisions of reworded Part 
29 of Civil Air Regulations, by Dr 
James Britton, M. D., CAA 

© Operational human factors problem 


tandard gathering 


with the FSl by Capt Ashton Gra 

bicl, MC., USN 

o Project Man High, biodvnaniuk 
cightlessness by Col. John S* Ipp 

MC, USAF, Hollomar Air Develop 


ment Center, N. M 
@ Army-Navy Instrumentation program 
4] Mavo, Douglas Aircraft Co., EI 
Segundo Division 

Also given wer 
pects of Litton’s high vacuum labor 
tory (AW Oct. 14, Pp 2): Convair’s 
t! stres md 


column 


papers on medical 


radiation dyvnam« 
loading 
the 


ommiuttec 


ermal 
rtebral 
rk on sound by 
f the Subc 


programs; 
research center 
on Noise im In 
ustry 

With the wording of Part 29 of 
Air Regulations which took cftect 
rust, CAA ‘tart a 


umed at phiysi il 


Civil 
t Au 


intends to 
) updating 
tandard 
nmensul 

ry U.S. citizen 
ight to flv an 

ld the 
ae pointed out that whereas the mili 
1 privilege to fly and 
pply physical standards on that basis, 
testimony to the CAA philosophy is the 
fact that six deaf 
plegic currently are 
U.S 


regulations on a realistic basi 
te with the philo ophy that 
o qualified has the 
Dr. Britton 


urplane 


\ mpo tum 


t onsider it 


pata 


ind a | 
the 


mute 
certificated in 


Stringent Restrictions 
Citing the fact that 


I quirement hirst were 


toda Part 29 
written into reg 


ulations in 1926 and stemmed ong 
inally from 1912 Army standards, D1 
Britton said CAA feels that certain con 
dition vhich now block issuance of 
edical certificates are actually not d 
bling, and that person uffermg trom 
these could safel yperate aircraft ie 
mentioned diabete ontrollable by diet 
ind certam coronary conditions as area 
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where restriction iT ipph but 
vherein substantial quantitative data 
night show that the conditions do not 
opardize if fli ht 

Under the reworded ulation, rr 
ional medical examiners will pass along 
to a speciic group in CAA W ashing 
ton medical section those ist ch 
re ipphi ible and the Washington unit 


medical certihcate fe 


will decide if a 


1 strictly limited period of time can be 
issued r one illing for certain mM 
imations at stated mtervals by quahhed 
medical examine Clo heck } 
ble under time limits and ¢ ra hve 
vear period, Dr. Britton said hould 

cld excellent data for rewrting of that 
part of the regulations on a more real 
istic basi 

Indications also are that visual qual 
ications rules leave something to be 
desired, Dr. Britton said, both im_ the 
ivles themselve ind im the methods of 
cetermining§ the qualif mon bixam 
pl he said, are the color discrimima 
tion test, the depth perception = test 
the determination of other visual n 
dition 

One real necessity for a realistic ph 
ical standards regulation, Dr. Brtton 
declared, is the writing of pilot's job 
description, covermg what he do 
what he must be able to do under what 
conditions, and what physical capabili 
tics he actually need 
























eee 


\) 1] ph il titi 1) Britt 
d i ! mation of many tact 
rie not } hed Ll } 
n tal not 1 and t 
tahbilit An mn y! ' 
n i ph | q lihed und 
ilat is | nentall not 
ly disturbed ¢ tl tent that 
ught | lan i i tl il usu 
nust int tihcate | now ih 
cn i tihcat the pr j 
il t the ¢ | Acronaut Bi 
is vit TL in 
hifheult. th t nd 


Physical Standards 


Concerning ph il standards fo 
sport pilot Britton said new 
ia may be maugurated bh p 
ut that om the past, m cased den 
re matched expenence im 
lot but t th ntroduct 
t oldet t i tt linnat 
penence t npensate, and h 
ia fa dith tT} 
In rdidition hy tated hye 
he re jul nent te irly clect 
ms ft tran t t t 
‘ yryne i ‘5 mon ) 
thin a ( 
Ks ; id ' ij) } | 
ct tran t n Britt 
idication that | 
" np a i 
‘ ; ; 


HIGH ALTITUDE flight preparation is uncomfortable for a pilot until the plane's ais 


ditioning begins to work 
tial pressure suit 
indoctrination 
Cart spares him a long walk in hot 


cockpit from sun has been rolled back 


“ 


lest Pilot Robert Rostine 


carries oxygen cylinder that serves him from time he 


in oxygen tanks at flight tower until he plugs into XFS 
un at Dallas plant 
I light 


WOth for 





Chance \ 


complete ft 


ought dressed iv 
| oxveen 
Aluminum « mopy that 


the experiment il aircraft 









' par 
pin 
ippl 
hichd 











Its mission... THE PREVENTION OF WAR! 


Alert, skilled, prepared, on the job... 
SAC expresses America’s desire for peace 
with honor and justice. For SAC’s far-ranging 
aircraft, RCA provides the priceless asset of 


complete and instantaneous communication. 


RADIO CORPORATION of AMERICA 
Defense Electronic Products 


_ Camden, N. J. 








Double welding production...cut handling 
costs in half wits @ Welding Positioners 


Just imagine — the push of a button doubles 
your welding production and frequently cuts the 
cost of handling weldments in half! These wel- 
come savings can be yours if you use PaH Weld- 
ing Positioners. 

P&H positioners enable the operator to position 
weldments with fingertip ease for comfortable 
downhand welding. There’s no waiting for cranes, 
hoists, or extra help. What's more, P&H position- 
ing is quick and safe — frees the operator for 
welding. 

Downhand welding, the natural way, permits 
the use of larger, hotter rods for faster deposits. 


Because metal pools more evenly, welds aré 
stronger and cleaner. 

P&H positioners provide 360° rotation, full 135° 
tilt, and 50% greater elevation than any othe! 
make, Capacities up to 100,000 lbs. For com 
plete information, write Dept.328H,Harnischfeger 
Corp., Milwaukee 46, Wisconsin. 


HARNISCHFEGER 


(BD wercens + ELECTRODES «+ POSITIONERS 


MILWAUKEE 46, WISCONSIN 
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The Boeing KC-135 jet tanker is the USAP's first 
production plane capable of in-flight refueling of 
supersonic bombers and fighters at jet speeds and altinudes. 
To maneuver the mighty tanker's. refueling boom with 
pin-point accuracy, Boeing development engineers designed 
a lightweight. pivoting ““Ruddevator’... a 30 x 60 inch 
honeycomb sandwich control surface. 
A critical problem in the design of the uniquely efficient 
sandwich structure was the selection of a structural 
adhesive to splice the several sections of internal core 
as well as to bond the skins to the core. Obviously, the 
adhesive would have to withstand enormous 
operational punishnient including severe sonic buffeting 
The adhesive selected for this crucial task PIONEERING THROUGH RESEARCH 
Narmtape® 102... fofmulated specifically with non-brittle 





elastomeric constituents to provide unmatched 
fatigue resistance under highest stress and vibration 
The KC-135 Ruddevators’ mbre than 200 hours 
of trouble-free service life are further testimonial to 


the ability of Narmco adhesives to perform ea 
under rugged operational requirements fabrication dato on NARMCO structural adhesives. 


i ural bonding problem? Let Narmco’ Neormco technical field representatives 
Facing a structura g problem armco's - Se ber ae 


outstanding family of sandwich and metal-to-metal adhesives assist in solving your structural design 
point the way to an economical, performance-test solution! problems quickly, efficiently, economically. 


NARMCO RESINS & COATINGS CO. DEPT. S-11, 600 VICTORIA STREET, COSTA MESA, CALIFORNIA 


LOS ANGELES SEATTLE FORT WORTH YTON TULSA PHILA PHIA TORONTO 
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vluch will not alarm 
? 
ut ill accustom them to p I 


which Vi no 


1d ZATO inl i tian 
urage their traveling by ai 


F8U Program 


Biggest problem with operational us« 
f FSU, ¢ ipt. Graybiel said, was dis 
ientation of the pilot, ind investiga 
tion was undertaken with a view toward 
ving to establish 1 pattern o1 svndrome 


vhich could be accurately reproduced 


; 


I 

under laborator ondition 
Program involved 23 run-of-the-mill 
ration pilot 3 to 33 veal old 


nost in their late 20s 
lwo questions were asked concerning 
insition to the Crusader, whether the 


ot had more trouble transitioning 


from propeller urplane to jet or 
from subsoni icts to high pertorm 
irplane An cl were ibout 

1 concerning transition into the 
(Crusader, son wing it was easier than 
the prop-to-jet change, some the same 
thei harder Hlowever it wa indi 


ted that transition from one subsonm 


« to anothe is easier than transfer 
n a subsonic ject to a high perform 

i t pe 

Pilot criticism was directed at roll 
tability of the Crusader compared 
type previously flown, there wa 


cern about the structure which lift 
ing at landing and _ takeoff ind 
if VCTE hothered to in extent by 


ff nt handling characteristics at low 








d iltituce 
There was no indication that pilot 
t their problems related to peed per 
nee speed wa mostly a figure on 
il unk there were clouds nearb 
ference frame to estab 


r¢ 





Time Factor Stresses 


Pilot reaction varied about the time 
tor imvolved in FSU flight. Some 
il =the nstantl felt pre ed ft 
flying the airplane, while othe: 
ted icquate preflight planning 
imple tim for all activiti in 
iding emergencies encountered in Car 


inding pattern 
High altitude flight itself gave some 


ts probiem uch as the space void 
ghit problem lear air distance judg 
ent, and the problem of maintamuing 
| altitude with little reference. Some 


ts, Gra bie! uid, told of constanth 
istrument it high altituck 


rdk f weather condition to 
ntaim proper flight attitude due to 

tl lack of visual reference TT in 
the St When the situation of visual 
( gravitational ones arose, it wa 
found pilot plit about evenly under 


ht acceleration conditions, but when 

thaent G wa ipplhied, visual cut 

( erridden and the acceleration 
vere dominant 

W hil rtig problem it high alti 
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ide in the Crusader ar ecm nl batiouc | ! 
ir to those in other airplane two me declaring t ’ ' to fi 
differences were found: Tho f pilot fine, not fatiguin ita viii t 
induced oscillations in pit h which wer found the airplane extremely taty 
followed by rol it high altitude ind An additional pom brought out 
the use of afterburner at low altitude the need for personal physical fitn 
where acccleration produ ed a feeling All pilot expr ed a behet that i i 
that the airplane nose was higher than ft ‘he ) drinkin is gomn t 
it actually wa \ number of pilots nterfere with the next da cthoicn 
told of lowering the nose msiderab] Same held truc rain nokm Te! 
ifter ipplying ifterburner, returning to tice, both being used b] 
i nose high condition as th noticed than the hould th detrimenta 
peed mcrcasing wilt beings cttect \ definite reaction among th 
much higher than it should h ecn lots was that th men sh 
A difference in react to the au iclud pares f 
plan in general was discovered during f a kind T ’ 
the program, om onformin to pr fonsion, bx ich t fivin if 
ou cstimat f pil t j nation Overall i tigat i ed. «, 
Mor experienced pil t tend t Op ? | l | that th j | pt th 
crate the urplan vithin } vn if if pil t t ti t 
limits of then pel onal equ it cn it the Ist hat t 
though aircraft capabilities we reat time st tuation flving the high 
due to caution and common ise rather pcrforman urplan that mn t 
than any hint of fear Youngs pilot » get into p blems at high altit 
tend to investigate the aircraft capa ut as a p yal thin ith tl " 
bilitae much loser t naximium px flat ai plan ) iumian tact i 
formance than older p lot the in t t yivercal fitn I i i t 
tigation indicated me to p t i tha fiat 
Out of the 23 pilot investigated hows them thew pe Mal requi 
two cas¢ definite] involved fear f ist be met 
the urplane Another problem iro (uest cd aft ws ta Capt ( 
from personal equipment, with empha biel said the FSI ind samuala 
is on the current wry comment that higuration a ift i the pilot 
I can still move, must ha fr otten tt ! t t it and 
4 hit j , 
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All guided 













Torpedoes 


by Whittaker Gyros! }}) 
































Unsurpassed for accuracy and de And because Whittaker uses nickel 
pendability, Whittaker Gyros are able alloys such as a monel for frames and 
to shrug off the effects of shock gimbals, added strength is gained with 
acceleration, vibration, heat or cold little increase in weight 

THE REASON”? For all the foregoing Whittaker engineers and technician 
conditions, Whittaker Gyros have have worked together as a team for 











been /00% tested! Rigid quality more than a decade. This background 
and experience insures meeting exact 





control has resulted in continued 
customer satisfaction since 1946 


GB Wiitiahkor on 


DIVISION OF TELECOMPUTING CORPORATION © VAN NUYS STonley 3-199 





pecifications the first tum 
















EVERYTHING’S 
UNDER 
CONTROL 


with the SANDERS 
Sub-miniature RATE GYRO 


Thousands of the sub-miniature Rate Gyros 


manufac tured by Sanders Associates have been 
used for the past several years in critical 


Long known for high reliability and rugged construction, the Sanders 
Rate Gyro features: 
Insured Reliability 
Lifetime Hermetic Sealing 
Excellent Resolution 
Compensation for Environment 


appli ations on aircralt and missiles. 


External Zero Set 

High Sensitivity 

Small Size: 2%i6' L x '%e" D 
Light Weight: only 3'2 oz. 


Rigid qu ility controls, precision t¢ sting and ce rtfied data on eac h gyro 


Insured Reliability 


guarantees compliance to spe ifications and 


Direct distribution by Sanders Associates offers the long « xperience of 
Sanders’ engineers for reviewing your gyro design and application 
problems. Whether your probletn ts on selection of a gyro or a com- 
plete gyro control package, oul Applic ation Engineers are available 


to assist you, 


ANDERS 
SSOCIATES 


incorRvrPoRateo 


—alie 


West Coost Field Office 


Dept. J, NASHUA 11, NEW HAMPSHIRE 





1608 WEST CENTINELA BOULEVARD, INGLEWOOD, CALIFORNIA 














vindshields for pilot reference fect In fact 
ilso indicated in answer to an in ttle above normal 
quiry that questionable rumors about tion. Cosmic radiation 
1 new plane which precede its intro not retard manned satellite or mv droppec 
duction are usually quickly ended when loon experiments. Records of animals inder weight! 


} . 
va | xpcriment 


the airplane appears and proper transi in 66 flights, in which one anima 

ion procedure irc followed +4 hr. above 90.000 ft Dcal ut that it vhich « Apern 
Experiments now in progress on bio would take 2,000 hr. exposure th od f 
yvnamu the effects of mechanical iccumulat ${ the presen nT flight 

energy on living tissue—were outlined Energy Commission allow | the CTS 
Col Stapp who also showed motion exposure during a 20 yr. careet i cmotional eftect 

pictures of the balloon flight of May in radiation area 

David Simon and ballistic trajectory Biggest job vet to be 

flights in a TF-102A for weightlessness ing space flight, Col 

investigation of the effect 

lessness. In the filmed reco 

Supersonic Wind Protection rF-102A flights. cigarette 


Col. Stapp presentation covered 
naterials not yet ready for general di 


emination pending completion o 
three more experiments im sled runs 
Holloman. However, he indicated pro 


pe ire excellent for protection ot 


igainst supersonic wind effect | a Uy E LL , re , E ¢ To toa Ss 


ecial clothing material in combina 
with the ther protective device 
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( X pe ricnce 


being developed 
vill be done next 
Col. Stapp said, wv 
h rear and forward 
cI cats, onented to 
data on ease of exit after 
Col Stapp uid he 
if prope ri cle 
fastened through -++. Standards of 
ind retam = then 
Vs that rearward fa precision and design 
nabic passengers to ret . ' 
the airplane in case of fir the worid over 
other mish ip after cra h landing 
better than forward facing seat Lhe 
iid that person will live through high 


clerations in forward facing position 

but that attendant doubling over som 

vhat reduces their ability to quickly 

clease a safety belt and walk to the 

losest exit, while rearward facing seat 

vhich absorb the design loads will 

leave passengers m better condition to 

omplete their ¢ capt due to distribu 

tion of acceleration loads over greatet 

[Ca Desiar ng, developing and manufactur ng 
If funds permit, further flights in the fuel and propellent injection nozzles requires 
ondola used by Maj. Simon will be unique standards of excellence 

made, Col. Stapp said. A new balloon D@lavan, long a pioneer in the fieid of fuel 
ith 5 million cu. ft. ga capacity will i : 

¢ available, enabling flight to greater injection, utilizes the most modern pliant 

and testing facilities. Such facilities ind 


iltitude 
The balloon used by Maj. Simon vast experience in producing nozzies for 


had 3 million cu. ft. capacity, carried 
pa ger to what Col. Stapp said he 4 ire unparalleled in the industry. This background 


it least 103,000 ft., but the “ : can save you important development 
true altitude will be unknown until the ‘ time on new proj 
Bureau of Standards completes work 
vith 1 caled borograph which wa 
woard the gondola. New balloon should 
be, Col. Stapp said, capable of carrying 


the gondola and a 100 Ib payload to 


ee aoe | (LAVA... 
Other data determimed from Ma a 


America’s leading gas turbine manufacturers 
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Be sure Delavan is on your vendor team 
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Before the present century ends, 
authorities have said you will be able 
to board a rocket and cross the 


: Atlantic in minutes. Or circle the 
New York to Paris Earth in an hour... 


This is being brought about because 
: 15 : te of practical research on problems that 
1h min S need answering now. At Douglas, for 


instance, work to cushion sensitive 
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instruments against the tons of grav- 


itational pull they meet in a rocket 
take-off tells much that will help pro- 
tect passengers in a rocket ship. Im- 


proved aerodynamic design for super- 
sonic fighters suggests more efficient 
airframes for rockets. The control 
system which will permit directing 
the Douglas Thor missile to a target 


1500 miles away leads to controls 
for tomorrow’s rocket ships 

Today, Douglas engineers work in 
fields ranging from atomic power to 
electronics, thermodynamics to acous- 
tics. You see the results in skies 
around the world, in aircraft, rockets 
and missiles for all of our armed 


services 
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ULTIMATE TENSILE 
USS 12 MoV Martensitic Steel 


USS 12 MoV, a recent development, is a martensitic Stainiess Steel 
developed for aircraft and missile applications. Here are three brief 


but salient points about it. 


1. Tensile strength at room temperature is in the range 235,000 

to 250,000 psi, as compared with the goal of 230,000 minimum 
which had been given us by the aircraft industry when development 
of the stee! was begun. 

. Tensile strength at elevated temperatures is maintained with a 
loss of only about 10% up to 9OO’F. 

. Tensile strength/weight ratio is superior to most light metais 
at all temperatures above 250 F. At room temperature, titanium 


shows an advantage of about 10%. 


United States Stee! is tapping every resource to develop better 
aircraft steels. Some of the aircraft steeis avaiiabie 

include USS Tenelon Stainiess Stee!, USS Strux, 

USS "T-1"' Steel, 4130, 4330, 4340 and 4335+ Vv 


Watch the United States Stee! advertisements for further information 
on these new steels, or write for complete and up-to-date technical 
information te United States Stee!, 525 William Penn Place, 


Pittsburgh 30, Pennsyivania. 


USS Special Aircraft Steels 


USS TENELON anc“ '' are registered trademarks 
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CAPABILITIES... Manpower, Tools and Experience 


BEECH BUILDS 
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MULTI-PURPOSE 
VEHICLES 
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Beechcraft Twin-Bonanza, was the first twin-engine airplane 


S. ARMY L-23, rugged military version of the famous 


used by the Army Field Forces. Since entering Army service 
over five years ago, the L-24 has compiled an outstanding 
record in providing dependable service in all kinds of climate 
over all types of terrain. On the battle fields of Korea or the 
training fields at home, the L-23 has met the most exacting 
demands for versatility, ease of maintenance and high standards 
of performance with highest honors. Its record has brought 
new orders from the Army Aviation Division. 

Beech Aircraft Corporation, with five major plants containing 
144 million square feet of area and employing more than 8,000 
skilled workers, can be put to work to solve your research, 
development or production problems. Telephone or write 


Beechcraft’s Contract Administration Division today. 


‘I 


eechcraft 


BEECH AIRCRAFT CORPORATION, WICHITA, KANSAS, U. S. A. 
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THE 
_ MODERN AIR ROUTE 
TO EAST AFRICA 


@ Six International Convair Flights 
Weekly between Athens and Addis 
Ababa via Cairo, Khartoum, 
Asmara and Port Sudan. 


@ Frequent connections to Aden. 





COMING IN 1958! 
DC-6B Service between Athens 
and Addis Ababa via Cairo 
NEW SPEED, COMFORT, LUXURY 
FOR EAST AFRICA TRAVEL! 
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Now 


Alcoa offers strong, 


thin-wall precision castings 


70 pounds saved in new interceptor fuel system 


Aviation engineers have found that 


exterior aerodynamic requirements 


and internal space limitations trans 
form today’s jet aircraft fuel system 
into a plumber’s nightmare. Neces- 
sarily large orifices and tortuous 
passages through and around other 
systems components have introduced 
the addition of scores of elbows and 
connecting fittings to supply a con 


stant flood of fuel to the power 


‘ 


lS 
ley THE ALCOA HOUR 


plant. Until now, each additional 
fitting carried an unavoidable weight 
penalty 

Now, thanks to new Alcoa pre- 
cision casting techniques, the fin 
ished fuel system fittings used by 
one major aircralt company weigh 
30% less than they formerly did as 
sand castings. They perform better, 
too. Plaster cast, in alloy 356-T6, 


with a wall thickness of .080 in. and 


Television's Finest Live Drama, Alternate Sunday Evenings 


a tolerance of plus or minus .015 in., 
these parts establish a new standard 
in aircraft fuel line castings. Not 
only are they half the thickness pre- 
viously considered minimum, but 
the tolerance itself has been halved 
Although specifications still call for 
impregnation of these parts for fuel 
system service, they have thus far 
passed porosity tests without it. In 
fact, these plaster castings compare 
favorably with the soundness and 
strength of permanent-mold castings. 

Savings up to 20% in time and 
money were realized by this com 
pany when it was discovered that 
the precision and concentricity in 
herent in the fittings made it unnec- 
essary to prepare expensive adjust 
able jig and fixture setups for finish 
machining operations. For the com 
plete story on how this new de- 
techniques 
Alcoa 


sales engineer. He'll be glad to work 


velopment in casting 


can benefit you, call your 


with you in developing sound, light 
weight castings that can save you 
time and money. Aluminum Com 
pany of America, 1800-L Alcoa 
Building, Pittsburgh 19, Pa. 


Your Guide to the Best 


in Aluminum Valve 


e_ 
a.com 
~ALUMin 
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NEW LINDSAY GAUGE 
designed for 
Jet pressure 


equi 


ROCHESTER MFG. CO. INC. OF CALIFORNIA 
93 Beacon Place — Pasadena, California 


ROCHESTER MANUFACTURING COMPANY, INC. 
221 Rockwood Street—Rochester 10, N.Y. 
\" \' | ‘tty 
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One reason Moog makes so many 
servo valves so well is just what you see 
here — a superbly-equipped test room where 
At Moo B: every valve is put through its paces. 
Ali test apparatus was designed and built 


Production Valves by Moog especially to test production valves 
for performance criteria including flow rate, 
: frequency response, resolution, linearity, 
Quality Tested 2 yadeies : ne 
and hysteresis. This attention to quality in 
quantity is your assurance of reliable servo 


valves for your production requirements. 





ELECTROHYDRAULIC SERVO MECHANISMS 
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MOOG VALVE CO., INC. PRONER AIRPORT, EAST AURORA, NEW YORK 
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A MESSAGE TO AMERICAN INDUSTRY 


e ONE OF A SPECIAL SERIES 


BASIC RESEARCH .. . 
More Practical Than You Think 


This editorial, one of a special series on the im- 
portance of research to the American economy, 
deals with an aspect of our research program 
that may have serious consequences in future 
years — the lag in basic research. 

An earlier editorial in this series noted: “The keen 
interest of LU. S. business firms in scientific research 
points the way to a new kind of prosperity lor oul 
economy a prosperity based on deliberate creative- 
ness As a result of the dramatic increase in industry's 
research expenditures, more new products will be 
introduced in the years 1957-1960 than in any pre- 
vious tour-year period, 

A steady stream of new produc ts and new processes 
means better values for consumers and lower costs for 
business. And thus it promises to sustain a high level 
of general prosperity that defies the old laws of boom 
and bust. But, as we look further ahead, there is 
a danger that the stream of research discoveries 
may run dry because of our neglect of basic 
research. 

This dan rer was ck scribed by John Jay Hopkins, 
late founder and chairman of the General Dynamics 
Corporation: “Unless there is a revolutionary de- 
velopment in America of pure, not applied, science, 
there will come a day when there is no use in trading 
in your old car, bec ause the new one is ho better lhe 
only difference between this year’s television set and 
next year’s will be the appearance of the cabinet! 
Scoentiti progress will be replaced by scientilu slag- 


nation.” 


What Basic Research Is 


Basic (or pure) research has been characterized 
as the pursuit of knowledge for its own sake rather 


than to fulfill some prac tical objective. It is generally 


carried out in an environment which allows the in- 


vestigator the freedom to follow the lead of his 
curiosity. The scientist in basic research the word 
of Glenn T. Seaborg of the University of California 
is not concerned with “utilitarian goals, but a search 
lor deeper inderstanding of the universe and the lis 


it ind imorgans phenomena within it 


Impractical as basic research may seem in its 
initial purpose, it is an essential prerequisite 
to applied research and product development, 
A few examples will show how some of the greatest 
technical advances of recent eal have come from 
basic research projects that had no immediate prac 
tical objective 

e Radar in important 1 ilitar 
of World War Il with broads 

the outgre 
purpose 
it the height of the 
that lies some 25 miles abov 


@® Transistors the miniature 
already ital components o i ' ds pocket 
radios and a wide variet rial equipment 
ented at Bell Laboratori research sul 
of the Americar Lele raph in lelephone 


pa lollowing university investi 0 into the 


electrical behavior of solids 


2 Neoprene a synthetic rubber 
oped by duPont with the help of basic infe 
provided by Father Nieuwland of Notre Dame 
discovered he could control the polymerization 
linking together of molecules) of a certain cla 


ol itike compounds, 


oe Nylon the firat of the noncellulosic synthetic 
fibers that have revolutionized the textile industs 
grew out of fundamental research by Dr. Wallace 


Carothers on long-chain poly: ers 





Only 8% of All Research and Development 
in the U. S. is Devoted to Basic Research 


$3,870 
million 


$970 
million 


Applied 
Research 
and 
Develop- 


ment 


$460 
million 


$70 
Basic million 


Research rE eee 
Conducted by Industry Federal Colleges & Other 
Government Universities Institutions 


Dota: Nat } ence F j is fo 


Bosic Research in the United States, 19 


Industry's Stake in Basic Research 


Industry traditionally has relied upon colleges and 


universities and other nonprofit institutions for basic 


research; and the U.S. has long benefited from the 


greater emphasis placed on basic research in Europe. 
It is conventional to think that business cannot, and 
should not, do much about “ivory tower” projects 
which do not have immediate practical application. 

However, there is not so much in this idea as is 
supposed, The examples above illustrate what Caryl 
Haskins president of the Carnegie Institution, has 
called “the widespread paradox that the most mmpor 
tant practical consequences are commot ly the least 
sought after.” Furthermore, it is certain that, without 
adequate basic research, industry's eflorts to produce 
new and better products will become progressively 


more difficult. And our national defense, in an age of 


2 
breathtaking military applicaticns of science, will be 


come ine reasingly pret arious, 

In the past, our economu growth came largely 
through expansion into new lands or through dis 
covery and development of ri h deposits ol natural 
resources. Such opportunities are relatively limited to 
day. The great opportunities now lie in discovering 
new materials and new properties of the materials we 
already have. This is the job of basic research, 
and industry has a vital stake in it. 

The chart indicates the tiny share of research efforts 
in the U.S. that is devoted to basic research. Only 
1% of all research by industry, and only 8% 
of all research in the U.S., during the vear 1953 


(the latest for which information is available) rep 
resented fundamental research to add to over- 
all scientific knowledge. Even in colleges and 
universities less than half the research performed is 
basic research. At least one Nobel Prize winner has 
expressed the belief that we need and should work 
toward a doubling of the proportion of our total 
research effort that is devoted to basic research as 


S000 4s possible. 


What Business Can Do 

Without anything like a staggering increase in th 
total cost of its research programs, industry could do 
much to expand our basic research effort. Companies 
with big research programs should, as a matter of suc- 
cessful survival, be devoting a share of the effort in 
their own laboratories to basic research. Significantly. 
companies that are already doing a notable job ol 
basic research have also made an outstanding record 
of translating such research into new products for in- 
dustry and the consumer. 

Smaller companies may rightly regard the conduct 
of research projects with uncertain prospects of re 
Ww ard as a luxury Some basi resear;t h, indeed, neve 
results in any tangible payoff. But, with modest con 
tributions, small companies can still have a part in the 
advance of basic research. They can join together with 
other companies on cooperative projects, They car 
support basic research through trade associations 
and technical societies. They can help research 
centers in universities and other nonproht institutions 
Arrangements are available in some instances whereby 
business firms can pay a fee to have access to wor! 
done by university researchers 

(ne way or another, it is up to private busi- 
ness firms to see that basic research moves 
forward. By doing so they will be laying the 
groundwork for the development of the new 
products and technology on which their growth, 


and the growth of the economy, depend. 





This message is one of a series prepared by the 
WeGraw-Hill Department of Economics to help 
increase puthlic knowledge and understanding 
of important nation-wide developments. Per- 
mission ts freely extended to neu spapers, 
groups or individuals to quote or reprint all 
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RATED PRESSURE: 


3000 PSI 


DISPLACEMENT: 


19.81 bec mehe racial 


RATED OUTPUT TORQUE: 


45,000 inch pour ad 


ROTARY 
ACTUATORS 
by HOUDAILLE ll 


DISPLACEMENT: 


++ SAVE WEIGHT seta porter 
... SAVE SPACE 
... SAVE DESIGN TIME 


Compact, lightweight rofary actuators by Houdaille 
will fit envelopes too small for conventional linear 
types...for hinge-line mounting with direct rotary 
torque output, without mechanical conversion. 
They eliminate undesirable backlash and provide 
the most simplified actuating system. 


OUTSTANDING FEATURES OF s- 
HOUDAILLE ROTARY ACTUATORS INCLUDE: 
Torque to your specification RATED PRESSURE: 
Wide range of angular travel 1000 PSI 


Mounting lug alving and porting to fit any installation 


DISPLACEMENT: 


Completely sealed against external leakage, dirt, dust 


No lubrication required RATED OUTPUT TORQUE: 


Hydraulic damping to prevent vibration (optiona 


AIRFRAME | appLicATIONS UNLIMITED 
MISSILE ... wherever rotary motion is required 


@ Servo-actuators and servo-boosters @ Dive brake operation =o 
a 
@ Control surface and flap actuation @ Landing gear retraction 


@ Radar antenna scanning @ Opening and closing of doors and hatches 





@ Nose wheel steering @ Wing and fin folding 


HOUDAILLE ENGINEERS are a/ your service in designing hua ] 
mel every requirement } r prompl attention fo your need r depel — 


HOUDAILLE INDUSTRIES, INC. 


BUFFALO HYDRAULICS DIVISION 
537 East Delavan Avenue «+ Buffalo ll, N. Y 
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Dynamic changes — revolutionary new aircraft and powerplant de- 
sign; rapidly increasing developments in missiles, avionics, rockets, 
ramjets, chemical and nuclear powerplants; new technology, ma- 
terials and hardware, shifts in manufacturers and personnel; new 
buying techniques — call for the utmost attention from engineering- 
management, purchasing and military people. Published annually 
in December, AVIATION WEEK Buyers’ Guide is depended on 
throughout world aviation as the only source satisfying the need for 
full-scale, up-to-the minute answers to year-round purchasing 
problems 


NEW IN AVIATION PURCHASING 


AVIATERN WEEK editorial teams throughout the U.S. and abroad 
are no thering the many thousands of vital purchasing facts 
that will ificluded in the over 594 pages of the 1958 BUYERS’ 
GUIDE N. Information-gathering questionnaires are being 
sent to a Atipn manufacturers and suppliers in the U.S. and 


Canada. 


Section 

systems and 

manutlacture 

and Airline } pract vhere t ‘ hom 
will be report ristic AVIATION WEEK detai 
feature will ifte 7 ulacture ndaex, a i il 

uct index and a comp - ng . ' 

together with many ner fet ires assure the great« 

long usefulness feg@A958 BUYERS’ GUID! 
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EXCLUSIVE BENEFITS TO ADVERTISERS 


AVIATION WEEK Anniial Buyers Guide Edition reaches aviation's 


largest audience of neering-Management, purchasing, inde- 
pendent research and mi itary people ~ over. 66,186 paid subscribers* 
throughout the U.S, and 88 different countries. Additional circula- 
tion is gained through domestic and fo extra-copy orders from 
industry, military and selentifie institw 


Sectionalized Format permits advertisers to position advertisements 
in the appropriate aircraft, missile, avionics, supporting equipment, 
nuclear system or airline and airport equipment section. Last year's 
Buyers’ Guide carried over 230 advertisers. 


Advertisers’ produtt-listings are set in beld-face type and buyers 
are directed to advertiséments for additional information through 
bold-face “advertisement page yelerences’. A special index of 
products advertised directs buyers te the uct information con- 
tained in advertisements throdghout the ers’ Guide 


In addition, advertisements key4@ to feader SefVid@ecards make it 
quick and easy for buyers to request additional iif@rmation about 


products and services advertised 


Year-round selling power and impact of 1957 Be afiver- 
tising are shown by the over 10,000 readé@r inqui ved during 


the Ist six months 1957 from engineeri: “manage rchasing, 
and military people throughout the U.S. affd@broag@ifAnd they still 
keep streaming in.) Depth coverage of maritficturers is clearly 
indicated by the large number of reader service cards coming from 
vice presidents, purchasing agents, Senior Project Engineers, Design 
designers, structure, avionic and missile engineers etc., all with 
the same contractor 


Special discounts on multipage and catalog-type space. Contact you 
AVIATION WEEK representative who is ready to help you plan 
your 1958 Buyers’ Guide advertising to gain best results 





asso SEARCHLIGHT SECTION  povensnc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 
UNDISPLAYED 


To figure advance payment count 5 


DISPLAYED RATES 
$2.10 a line, minimum 3 lines 

average words as a line 

BOX NUMBERS count as one line additional in undisplayed ads 

DISCOUNT OF 10% if full payment is mode in advance for four con 

secutive insertions of undisplayed ads 


The advertising rate is $24.00 per inch for all advertising appearing on 
other then a contract bosis Contract rates quoted on request 

AN ADVERTISING INCH is measured % inch vertically on one column, 3 
columns —W inches—to o page 


Closing date is 1! days before issue date, subject to space limitations 


Send new ads to Classified Advertising Div., Aviation Week, P. O. Box 12, New York 36, N.Y 











Deal directly with owner 


FOR SALE 
6 DC-6’s 


Airline Configuration 
O Time Since Overhaul 


6 DC-4’s 


Cargo & Airline 
Progressive Overhaul 


2 C-46's 
1 Cargo-Passenger “F”’ 


Model and a “Like New” 
Cargo “E” Model 


14 LODESTARS 


6 Executives & 8 Airliners 


Call, Write or Wire 


MADDEN & PLAYFORD 
AIRCRAFT, INC. 


P. O. BOX 186, LAB 
MIAMI 48, FLORIDA 
Phone TU-7-9521 Cable: Madplay 


For Sale—immediate Delivery 


26 passenger ex-Eastern Wright G202A 


DCc-3 


Full airline equipment 


$100,000.00 


Pa 


TRADE-AYER CO. 
Linden Airport, Linden, N. J. 
Hunter 6-7690 








WORLD'S LARGEST INVENTORY 


r $10,000,000 


ery 


C- 


2 PARTS 


t a f entire wing « ne and quick change 
7 sma bolts «a nutes available, Prompt 


BETTER C-82’s 
STEWARD-DAVIS, INC. 


FA 1-3414, P.O. Box 351, Gardena, Cal 


ACRS 


OVERHAUL * EXCHANGE LEASE 
ALL P&W ENGINE MODEL’S 


R965 - 1340 ~ 1830 - 2000 
R2800 M1 & M2 
R2800 C Series 


IMMEDIATE DELIVERY 


The original Ml & M2 as engineered by 
ACES copied by many but never dupli 
cated by any. CAA approved repair sta 
tion—powerplant class 2 


Write, Phone or Cable Today 
Sales Manager 


AIR CARRIER ENGINE SERVICE, INC. 
P.O. Box 2346, Miami 48, Fla 
Tuxedo 7-2666 








SV MOTIVE 


2 STORY 
PASSENGER and CREW 


ACCOMODATIONS 


- / 


O’HARE FIELD CHICAGO 











NAVCO Lambert Field 
St. Lowls, Me 
18¢.  PErshing 1-1710 
has in stock 
ARC Bendix Collins 
Sperry Wilcox 
Executive Aircraft Radio 











INVITATION TO BID 
DC-3 AIRCRAFT 


We will accept bids on five DC-3s 
operated until recently by Trans 
Canada Airlines. Aircraft are in ex 
cellent condition and fully equipped 
Bids accepted until December 15 
Foreign currencies considered 


Write, wire or phone for bid forms 


LUND AVIATION (CANADA) LTD 
MONTREAL AIRPORT, P. Q 
MElrose 1-3519 











PAC 


OVERHAUL © SALE « EXCHANGE « LEASE 
All Models Pratt & Whitney Engines 


R985 R1340 R1830 
R2000 R2800 


Introducing modernized R2800 engines deliver- 
ing hersepowers comparable to the R2800-CB 


Available immedictely or upon scheduled 
delivery 


Write, Phone or Cable todoy 


Sales Manager, Engine Division 
PACIFIC AIRMOTIVE CORPORATION 
2940 North Hollywood Woy 
Burbonk, California 
Victoria 9-3481 THernmwall 2-5171 
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EMPLOYMENT OPPORTUNITIES 


i tos wear erperience 


AERONAUTICAL ENGINEERS 
COMPLETE SERVICES for BUSINESS AIRCRAFT _ tive | 
INTERESTED IN NUCLEAR TECHNOLOGY 


@ Beechcraft @ Used aircroft soles | a 
sales & service 4 ; 





@ Complete maintenance 


@ Rental & Leasing —\ £2 \ Cubs to OC-3's 
s Complete line y/ s , @ Ports, including SPECIFIC 
radio & electronics OC-3, lodestar, ete. 


FROM MAINE TO VIRGINIA... A SHORT HOP TO ATLANTIC FUEL CONSUMPTION 


Logan Airport New Castle County Teterboro Philadelphia Preston Glenn 


Boston, Mass. Airport, Del. Airport, N.J. Int'nl, Airport Airport, Va. 
logan 7-8700 East 68-6611 Atlas 68-1740 Saratoga 6-7500 lynchburg 3-3134 MINOR FACTOR 


WHEN... 














Now we're in Chicago too! 


SALE — LEASE rm 


10 hours since overhaul. Passen 
yer interior—-28 payloader seats TT 
Completely winterized 200,000 


1,700,000 Ibs. 
OF GASOLINE 


B.T.U. heater, large door, heavy 
gear 


NATIONAL AERO LEASING a Ri Mg AAR A BY Development 


Chicago International Airport The number te te for 


CORPORATION rai th Chicege or engines ot service b GLaastons = 


f. and its FAculty | ti4 in t 


P. O. BOX 184 MIAMI 48, FLA STEWARD-DAVIS, INC. mer 








Deal Directly cis and Dis 
with Owner BEECHCRAFT 
FOR LEASE 


Ne deposit re 
quired—no tong 


Toledo “a j term contract 
tee tape 47 

> } Executive ap- 
8 a pointments 

Well equipped 
Remmert-W radio 
26 ee me terme Full tnetre- neurance inctud 
ee mentation od. 1 desired air 
+ Good selection keen aave 
———— ON, TRADE-AYER COMPANY 
Linden Airport Linden, WN. i 

Hunter 6-7600 




















We stock, overhaul, and install 


SALE OR LEASE Heat Tra 


Fluid Fle 
ROYAL GULL AMPHIBIAN t 


ts Nuctear Training Necessary 7 


tf 


EXECUTIVE de HAVILLAND DOVE NO rity of current 


PRATT & WHITNEY WRIGHT 


R1830 R1820 


—75, —92, —%4 202, —56, —72 


R985 R1340 R2000 


and our most popular DCI engine 
R1630 ~- SUPER - 92 


TIMMINS 
ENGINE WORKS AVIATION LIMITED 


INC. 
Lambert Field inc St. Lewls, Me Montreal Aiport 


ENGINE COWLING 
FOR 1830—PRATT-WHITNEY Super C46 F 


DC-3 INSTALLATION “T’ Category for lease or sale, 
ing. Part New & Part Overshauled. Packed Rend Passenger Configuration 
"7 Cae. Seen eae Low time—Excellent condition 
BARTER ISLAND COMPANY 


} West Mercer Seattle, Washingte Mutual ¢ 


Klectr Air 


Immediate Delivery - aa = . seth oe 
& 
B 


EXECUTIVE LOCKHEED LODESTAR —“- ate 
GRUMMAN SUPER WIDGEON lant courses and a Master's Degree 











bs-660% 








A DOUGLAS. C-478 C-47- Douglas 


ate 1944 , 
actur f. Three available for sale AIRCRATT HUCLEAR PROPULSION OEFT 


Two cargo, one passenger GENERAL 46) ELECTRIC 


fe 


verse cing Immediate Delivery 


JOSEPH CONSTANZO Spaulding 2-4570 GEORGE E CUTLEY, JR P.O. Bex 132, Cincinnati 156, Ohie 
3443 West Grand Ave Chicago 51, illinois 26 journal Square 0) 53-1836 Jersey City, N J 
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EMPLOYMENT OPPORTUNITIES (Continued from page 15%) 


POSITIONS WANTED 
Pilot ATR-——-DC 3 type rating. Also qualified 


aero commander 650 and Cessna 310. 5500 
hours 4000 multi engine. Prefer New York 
area. PW-6394, Aviation Week 


Engineer—experienced administrative, per- 


sonnel recruiting, security, office procedure 
Military and commercial! aircraft, gas turbine 
and ground equipment preliminary desigr 
proposals, estimates, technical writing. Mar 
ufacturing-production liaison Well ac 
quainted aviation industry. State registratior 


Available immediately. Resume on reques 
PW-654 Aviation Week 


Well-known designer and manufacturer of military 
airborne electronic equipment who is entering the Otstine | Ptiet. Geohqround Gaginooring ane 
commercial aviation electronic equipment field has sal ecmmelete 5 ‘ume. PW.-6639, Aviation 
an unusual opportunity for a Senior Sales Engineer. ween 

Much of this equipment has just been declassified by AVR Pilet 22.000 bes. Rated B64. Some 


: O49H experience Desire A ne o1 
the government, and a new sales group is being Aying or coenseling to Business or Insurance 
formed which will investigate and sell to the com ee Seen _ 


mercial air lines and business aircraft market 
: ' Aircraft Dispatcher, 2% years airline traffic 
This position offers an attractive salary with ex- te { ident. Canadian 


ee. Seek Sale Re; 


cellent prospects for future promotion to managerial se hea: Pe Letale 
responsibilities. Company headquarters situated in 
metropolitan New York area Commercial pilot. no gon. employed as Re- 


search Engineer eek " Compar 


Please apply only if you have recent and substantial seen Saeeee 
experience in the sale of electronics equipment to \ 
commercial air lines, or have worked with communi 
cations and/or navigation equipment engineering 
with an air line company 
Applicants should submit resume to Aggressive, dedicated, and competent aviator 


college grad age 2 with of 
iation experience looking 
r-6o41 ‘ ; y, not a pos 
I? isible ! al usine 
al licer AA instrument 
rounded educatic PW-664 \ 


FOR SALE 


Aircraft instrument & Parts Accessories and 
‘est Equipment sages es olicited Write 
for free listing Steve Christie & Co P.O 
Box 942, IAB Miami 48 Florida 


INDUSTRIAL ENGINEERS - Rng ig Bg Fy 
Ohio, $1500.00, Cook Cleland 


y > ; m= 
PROFESSIONAL MANAGEMENT CONSULTING STAFF || o3cs°WNO ie eke sen Se 


—v 
Si ' R V IC ES Excetient opportunity for progress in new Minne BOOKS AND PERIODICALS 
ad Oud & apolis of a 35-year-old consulting firm Travel 
moderate Living conditions excetient with exten 
sive summer & winter sports. Requirements: En Aero Mundial: Weekly issues English & 
gineering degree. Under graduate or graduate work Spanish Only source of nformation for 
in 1& subjects. Five years experience in methods military & ci l aviation, air tr sport ex 
work measurement, systems and procedures, elec port of flying equipment to Lati n America 
100 de ra f 


trenic computer application, administrative control Yearly subscription rate U&S lla 
VISUAL TRAINING organization planning and operations analysis airmail edition Write Albarello 64 
Martinez Baires Argen a 
OF COMMERCIAL SESSIONS ENGINEERING COMPANY os 
Managemen Consultants FOR SALE 
AIR LINE PILOTS 1562 North Western Bank Building 


; Minneapolis 2, Minnesota 1 47 
To Meet Eyesight Requirements of Federal 9-0764 pone mee ae -. b & Cort, Sow 


Periodic Company and C.A.A, Exams craft, Box 8, San Antonio 6, Texa 


DR. JOHN T. FLYNN Seeaaue (8 


OPTOMETRIST - ORTHOPTIST o This publication ! 
Visual Training Specialist pow Temes © oe When 


CHICAGO on 


300 W. 23rd St., New York City AN PRANCTAOO: 1 


By Appointment Only WA. 9-5919 | | POSITION VACANT 


Wanted—Experienced Bell helicopter pilots BOX N l J M BI ‘ R S un 


for foreign or domestic assignments Write 


RESEARCH Kern Copters, Ine P. O. Box 186, Sta. B 


in Fluid Flow Bakersfield, California 
uv 

Structural Design Engineer. Responsible po- to expedite the handling of your 
WE NEED A MAN WITH A STRONG THEO sition in light commercial field ve years 
RETICAL BACKGROUND CAPABLE OF AP minimum experience in all-metal layout and || correspondence and avoid confu- 
PLYING OPTICAL AND ELECTRONIC INSTRU detall design. Supervisory experience desira- |} 

MENTATION TO RESEARCH IN FLUID FLOW Send resume te: Pred E. Weilek. Divectar. || s10n, please do not address a 
AND RELATED STUDIES. TECHNICAL AND Diner Alreraft Development Center, Vere | 

TECHNICIAN ASSISTANCE WILL BE PRO Beach, Florida 


VIDED SUBMIT RESUME TO a" 
Real Opportunity Awaits individual with fy- || dividual box number. Be sure to 


G A iC ott ing background plus aptitude for developing 

oodyear Atom orporation and closing sales of Aircraft Charter, Acces- : 

Employment Dept. K-58 sories, Aircraft or what have you. Location address separate replies for each 
; ; ; Or- 


Southern Californian Aviation Sales . 
P. O. Box 628 ganization established prior to 1940. Send advertisement. 
Portsmouth, Ohie recent picture and one page resume of edu- 
cational background, business experience in 
first communication, P-6618, Aviation Week 



































Ansnering 








single reply to more than one in- 
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EMPLOYMENT OPPORTUNITIES 
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Goodyear Engineers develop an escape capsule 
to bring jet airmen down alive 


Here’s 4 good example of what imagination and enter- 
prise can do—given the opportunity that’s offered bright 
young engineers at Goodyear Aircraft. 


Above you see an escape device. It enables pilot and 
crewmen to leave an aircraft in distress—even while 
flying at supersonic speed—then float safely to earth in 
a watertight, airtight capsule. 


Ingenious as it is, this innovation is no more than 
typical of the achievements pouring out of Goodyear 
Aircraft—in airship design, electronics, radar struc- 
tures, metals engineering and countless other projects. 
In all of them there is need for talent, training and 
unlimited vision. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engineer- 


ing staffs in all specialties at both Akron, Ohio, and 
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Litchfield Park, Arizona. Available for your use are 
the most modern engineering and research laboratories, 
including a large computer laboratory. 

Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


4 
/ 


Theyre doing big thingsat |, 
GOODSYEAR 
AIRCRAFT 





PARI 


WORLD/S MOST EXPERIENCED AIRLINE 


SELECTS 


EDO 
LORAN 


Pan American World Airways has ordered Edo Loran units 

for installation in its fleet of Boeing and Douglas jet transports. 
Selection of the new Edo long-range navigation equipment 
followed testing in both Atlantic and Pacific service. 

Edo Loran drew praise from pilots and technical personnel alike 
for its simplicity of operation, accuracy and reliability. 

Edo’s lightweight (29 pounds), compact design for cockpit installation, 
simple operation and directly-read data for pilot use, 

combined with the accuracy and proven reliability 

of the Loran system, were factors 

in Pan Am’s choice of Edo Loran 

as the basic long-range navigation system 

for its upcoming fleet of jet aircraft. 


Installation of Edo Loran in Pan American Boeing 
Stratocruiser shows compact design and convenient 
mounting for pilot operation. %4 ATR receiver unit is 
remotely installed. 


Brochure available on request. 


College Point, Long island, New York 


a Trusted Line of Marine and Airborne Electronic Equipment 
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LETTERS 





Barcelona Incident 


| 
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ip 


ti 


triation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week 
330 W. 42 St.. New York 36. N. Y. Try 
to keep letters under 500 words and give 
a genuine identification. We will not 
print anonymous letters, but names of 
writers will be withheld on request. 
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All-weather flight for Helicopters 


Sperry Announces Advanced Developments in Controls 


CHIEF BENEFITS OF THE NEW SYSTEM ARE 


Reduction of pilot fatigue. ‘ 
i ted 
Accurate navigation. |’ 
hieved les , 

rit i 
All-weather flight. Au 
ides hand f 
t 
Control stick steering. |! 
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GYROSCOPE COMPANY 





E B POWER 

JINIVERSITY MICROFILM 
513 ™ IST ST 

ANN ARBOR WICH 


Double Hex Seif-cligning Mut 
Type LHEBSI73 - 1/4-28, 5/ 


, 3/824 


Self-cligning Hex Nut 
Type LH2935 + 10-32, 1/4-28, 5/16-24 


Self-eligning Self-wrenching Nut 
Type LH2956 « 1/4-28, 5/16-24 


a 


THESE NEW 
SELF-ALIGNING 


Still use a 
> Must 
spot 


Got a proble m in bolting non parallel surfaces? 


costly compromise like hand-selecting tapered shim 


you resort to time-consuming, unwieldy multiple 


facing operations? 

For a cost-saving 
try the new ESNA self 
application installation problems four different designs are 
offered: a hex nut to standard dimensions; a double hex, high 
tensile fastener which develops 180,000 psi in the 
bolt: a floating anchor nut; and a self-wren hing 
type. All of these parts automatically correct for 


angular misalignme nt up to 8° in any direction 


weight iving, time iving olution 


iligning fastener lo meet pecific 


from the center line 


@ The self-aligning anchor nut serves as a “fixed” fas 
tener for use where the bolt is removable but the 
fastener remains riveted to’the structure. 


The self-aligning hex is designed for applications where 

a wrenchabie nut can be used 

The 12-point double hex design provides 180,000 psi high sirength 
performance and requires a minimum of wrenching area. 

The self-wrenching design is suggested for locations where tighten- 
ing with a wrench is impractical. The lug anchors itself against an 
adjacent surface for easy wrenching. 


Self-aligning Ancher Nut 
Type (HA3022 + 10-37, 1/4-28 


STOP NUTS? 


gning ta 
} 


ina 


tener consists of a nut body with 
which act together 
tee] for use at 
meet Specifica- 


e requirement ind al 


A isher surtace 
Made 
these 


mating 


on the int principl of carbon 


temperatul ip to 550° 1 fastener 
tion AN | 
tensile, twist-out and push-out 
eV ASG, 

Like to know mor ibout this line of li 


aligning fasteners? Mail the coupon today. 


performamn » the torque, 


MIL-N- 


requirements of 


vhtweight self- 


peor oooors=s—-seeeeees-°*°°-° 
, Dept. N38-1125, Elastic Stop Nut Corporation of America 
" 2330 Vauxhall Road, Union, New Jersey 

Please 


send me the following free fastening information 


Standard drawings of r new ESNA self-cligning fasteners 


Here is a drawing of our product. What self locking fastener 


we 3 you suggest? 


Title 


Street 


Zone State 


City 





